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PREFACE. 


;. A ’pbaotical. apd detailed knowledge of Tsetse-flies is ftfiiwntifi.1 
‘Hot the material progress of a large part of Africa. How large 
■:a; part is affected by ’ these formidable insect-pests may be 
e^thhated by a glance at the Map which appears in this 
• “Handbook.” 

. In order to settle the grave questions which arc connected 
'with the transmission of certain insect-borne diseases, it is not 
toificient to know that a given insect belongs to the genus 
. Qh$8ina — or, in other words, is a Tsetse-fly — ^but, as indicated 
' 1^ the author in his Introduction, it may be of vital importance, 
to know with certainty the species to which it belongs. 

The study of the Tsetse-flies was greatly advanced by tlie 
appearance of Mr. Austen’s “Monograph of the Tsetse-Flies,” 
which was published by ordet of the Trustees of the British 
Museum in 1903. That work has been out of print for some 
'thne, and moreover our knowledge of the genus Glossina has 
ponsiderably increased during the interval. The present “ Hand- 
bo$A,” % the same author, is an attempt to bring the subject 
to (date;, and it is hoped that it has been drawn up in such 
ttmt, in addition to being a reliable contribution to 
literature, it will prove useful to medical officers and 
.0^^ engaged in the struggle with disease in Africa. 

SIDNEY F. HABMER, 
Keeper of Zoology, 

''fiBsmsH Musp.rir (Natubaii History), 

! ' ; . ■ London, S.W. 

18tA, 1911. 
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jjoTJii.— The crossed lines indicate the natural sij^e (length and wing- 
expanse) ; the vertical line includes the palpi. 

Students who are not trained entomologists sometimes find it difficult 
to realise the natural size and appearance of an insect from a greatly 
enlarged figure. By viewing such a figure through a pocket lens, held at 
a distance from the object considerably greater than the focal length for 
magnification, and also at a distance from the eye, there can be obtained 
a reduced image of the illustration, which can be made to approximate 
very closely to the natural size of the insect. The desired result will be 
facilitated if the length of the cross-line indicating the wing expanse, 
and that of the line representing the length of the fiy, be first compared 
with the diameter of tho lens; before being examined in this way, a 
figure should, of course, be inverted. 
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INTRODUCTION. 


.The insects describftl and illustrated iu the following pages are 
of vital importance to the prosperity and future development of 
Tropical Africa. Until ({uite lately it wjts considered by those 
best qualified to form an opinion tlrnt Sleeping Sickness is 
disseminated solely by tlie species of Tsetse-fly known iis Ghasina 
palpaVtH. The lecent occurrence, however, of a numlier of isolated 
cases of the disease in the Nyasaland Pintoctorate and the valley 
of the Luangwa River, North-Eastern Rhodesia, in both of which 
localities Qlomim palpalis is believed to l)e non-existent, lias 
caused grave suspicion to attach to two otlior 81)60^8 of Tsetse 
{Glofgina momtam and G. hrmpalpia). Expijrts have for some 
time been aware that Nagana or other closely similar trypano- 
somiases of domestic animals can be conveyed by the bites of 
several si)ecies of Tsetse-flies, including Glomm iialpdis, and the 
possibility that Tri/juimama gambiense, the {uirasite of human 
trypanosomiasis, or Sleeping Sickness, may have more than one 
insect vector naturally suggested itself : yet, until the alarming 
discovery of the cases referred to, the i*e.sult,s of observation 
appeared to negative any such conclusion. Wliother, as certain 
authorities believe, the Rhodesian parasite is sjiccifically distinct 
ftfom Trypanoaoma (jamhiemc or not, it is hei’o only necessary to 
point out that sliould such a ditfoi'entiation in the actual cjiusativo 
agent of the disease bo establislied, the probability that more 
than onh species of Glosaina is acting as a carrier would thereby 
: increased. In any case, it is obviously desirable that Coloniiil 

'^e^cal Officers and other officials in Tropi(»l Africa should have 
ready, means of recognising and accurately identifying the 
■ Tsetse-flies found in their districts, and it is hoped that the ‘ 
pn^nt volume may serve as a means to this end. 

• ‘i/;' In the eight years that have elajtsed since the publication of 
' tjhe author’s “ Monograph of the Tsetse-Flies ” our knowledge of 
,. these insects, thanks to the researches of Sir David Bruce and 
his collaborators, Professors Minchin and Newstead, Dr. J. L. 
Todd, the late Dr. Koch, Drs. Stuhlmann and Kleine, Mons. E. 

: Roubaud, and others, has enomously increased. The Monograph, 
which is now out of print, contained descriptions and illustrations 
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of seven species. In the following pages that number is increased 
to fifteen, including two species here described' for the first time! 

At the time of the publication of the Monograph the con- 
nection of Glomna paljpalis with Sleeping Sickness had not yet 
been established, and practically nothing was kiiown as to the 
habits of that particular Tsetse, upon w’^hich a host of observers 
have since concentrated their attention. Thus, although much 
space in the Monograph was devoted to the subject of Bio- 
nomics,’^ the majority of the statements given referred to Glossina 
morsitans, the pest of the elephant-hunter and pioneer in Soutli 
Africa, and the species to which tlie name “ Tsetse ” was originally 
applied. No observations worth mentioning on any other species 
had in fact been made, and what was known as to Glossina 
mordtans had consequently to do duty for the genus Glossina as a 
whole. We now know that liaunts and habits are not necessarily 
the same in all species, and in the present work a summary of 
the ascertained facts witli regard to “ Bionomics ” is given under 
the heading of each species.* It will be seen that in the case of 
certain species much-- in some instances everything — ^lia,s yet to 
be learnt. There is thus a wide field for further observation, 
and it need hardly be said that information* from those in a 
position to supply it will gladly be received. At the present 
time a sub-committee appointed by the Entomological Besearch 
Committee (Tropical Africa) is endca^'ouring, by means of series 
of carefully framed questions addressed to reliable observers 
on the spot, to obtain accurate information as to the habits, 
dependence or otherwise upon big game, etc., of Glossina 
nwrsitans, matters about wdiich much uncertainty still exists. 
When all the replies that it is hoped to receive in this way are 
collated, a mass of useful knowledge should be acquired con- 
cerning a species wliich is one of the greatest enemies of the 
stock-breeder in Rhodesia and elsewhere. 

In conclusion, it need only be added that prophylactic measures 
in the fight against Tsetse-flies, to which attention is now being, 
devoted, are not referred to, since they are beyond the scope of 
this work. 

ERNEST E. AUSTEN. 


Bbitibu Museum (Natukaii History), 
Lonuon, S.W. 

March IGth, 1911. 


* Except 0. j^ljyalissee page 27. 
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HANDBOOK OF THE TSETSE-FLIES. 

(Genus GLOSSINA.) 


CHAPTER I. 

THE GENERAL CHARACTERISTICS AND DISTRl 
BUTTON OF ^TSETSE-FLIES (GENUS GLOSSINA). 

The insectB forrains the subject of this volume 
Cfenepal Characteps i i *1 / i i • v i 

of Tsetse-flies: how ^ describod as ordmaiy-Ioolang dark 

to distinguish them brown, blackish, yellowish-brown, or yellowish 
from other flies, varying in length from about 6 or 8 

tnillimetres, as in the case of Glomm iacJiinoides, to as much as 
13 or 13*5 millimetres in tliat of G. hrevipalfis or loiitjijjninisy* 
with a prominent proboscis in all species. The hinder half of the 
body, or abdomen, in the species belonging to the Glomna 
group and in G. tachinoidca is of a paler colour and marked 
with sharply defined dark brown bauds, which are interrupted 
on the middle line ; the abdomen, however, is invisible when the 
insect is at rest, as it is then concealed by the wings. The sexes 
of Tsetse-flies can readily be distinguished when specimens can 
be examined, since in the male the extoriial genitalia form a 
.conspicuous knob-like protuberance (hypopygium) beneath the 
;ci?d of the abdomen (see Figs. 14 and 15, pp. 60, 51), which is 
absent in the female. 

* These measurements are only from the head to the end of the body 
.and are exclusive of the proboscis and palpi, which project horizontally in 
front of the head. In the crossed lines on the coloured plates, however, 
the vertical line indicates the average length of the whole insect, including 
‘ihe prohosckf the transverse line showing the wing-expanse. 

B 2 



2 DISTINCTIVE CHAEACTEES PF TSETSE-FLIES, 

It is probable that only those who have suffered from the, 
attacks of Tsetse-flies can recognise them when on the wing, but 
in the resting position their identification is easy. In this attitude 
they can be' distinguished from all other blood-sucking Diptora, 
with which confusion could possibly take place (especially from 
those belonging to the genera Siomoxys, Fig. 2, and Haematopota, 
Fig. 3, which are most likely to be mistak(&i for them), by the 
fact that the usings lie closed flnt over one another down the back. 



like the blades of a pair of scissors, while the proloseis (i.e. the 
proboscis ensheathed in the palpi) irrojects Imizontally in front of . 

the head (see Fig. 1). ' , . ■ 

Apart from the prominent proboscis and the mode of carrymg ^ 
the wings when at rest, there is nothing in any way rema,rkable . 
or striking about the appearance of a Tsetse, and the descriptions 
of most African travellers emphasise this fact. As ah-^y 
mentioned, species of Stomoxys and Haematopota are most likely 
«to be mistaken for Glossina, and apart from these confusion 



^ STOMOXYS, AND HAEMATOPOTA. 3 


^ .oan hardly take place. The members of both genera are greedy 
blood-suckers, and often torment human beingwS and domestic 


animals very greatly. Although 
Stomoxya also has a prominejit pro- 
..boscis, it is not enslieathed in the 
palpi, and is consequently much 
more slender in appearance than the 
proboscis of Glossina. The species 
of the former genus are usually 
greyish, greyish-black, or blackish 
flies, and since their wings when in 
the resting position, instead of closing 
one over the other, diverge at an 
angle (see Fig. 2), like those of Mmm 
domatica^ it is easy to distinguish 



them from Tsetse-flies. Havmatoimta, o 


on the other hand, a genus of small Stwwxys eateitrant, L., in it'Btiin: 
, *1 rn 1 -1 \ 1 attitude, phnwiM? 

horse-flies (Family labanidae) abun- the wings. .liui-.i.-i.u'i.-. 

dantly represented in Tropical Africa, ^ 

resembles Glossim somewhat closely when at rest. Although 


the species of this genus are of much the same elongate shape 



as Tsetse-flies, their wings in the resting. position do not close 
one over the other, but diverge slightly at the tips and are 
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USUAL HAUNTS OF TSETSE-FLIES. 


also somewhat tectifornij i.e. they meet togetlier at the base like 
the root of a house (Fig. 3). The antennae, too, afford a further 
means of distinction. While the antennae of Tsetse-flies, as 
of all other Muscidac, are drooping, those of Jffaemaiopota 
project horizontally in front of the head, and being of sOme 
length are readily seen. ^ 

t In those i)arts of Africa in which Tsetse-flies 

Where Tsetse-flies are not found everywhere, but are 

generally confined to particular tracts, which 
are known as “Fly-belts,” and are often of very limited 
extent. We are still somewhat in the dark as to the 
factors that determine the limits of these “ belts,” but, 
although Tsetse are ^undoubtedly dependent upon the blood 
of vertebrates for their continued existence, all recent 
evidence goes to show that the most important element is 
the pliysical character of the locality, and, probably, its suita- 
bility as a breeding-ground. As a general rule it may be said 
that Tsetse-flies are usually met with in damp, hot localities, 
either on the borders of rivers or lakes, or at any rate not far 
from water ; this, however, applies more especially to the species 
lx 3 longing to the Qlossina palpalis group; other Tsetse-flies, 
especially those of the Glossina morsitam gi*oup, are often found 
at a considerable distance from water. Cover in the shape of 
more or less thick bush or forest, shady trees, or reeds, is 
essential, and Tsetse-flies are absent from open grass plains. 

The mode of reproduction in Tsetse-flies — first 
discovered by Sir David Bruce, during his 
classical investigations in Zululand in 1895-96 — is extremely 
remarkable, since, instead of laying eggs as do the majority of 
Diptera, the pregnant female produces at each birth ja single 
full-groion larva, which, while retained within the oviduct of the 
mother, is nourished by the secretion of special glands^ and on' 
being born crawls away into some hiding place and immediately 
changes into a pupa. Observations show that, under normal 
conditions as regards temperature and humidity, the extrusion of 
larvae takes place at intervals of from about eight to eleven days. 
The Tsetse-fly larva is a yellowish, footless maggot, nearly as 
largo as the abdomen of the mother, with a shagreen-like 
integument, and the anal extremity (twelfth segment) produced 
into a .pair of large, black, granular prominences (the tumid lips), 
separated by a pit-shaped depression containing the stigmata or 
Bespiratory apertures. 


Reproduction. 



PUPAE OF TSETSE-FLIES. 
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Fig. i. 

V'-ipa of Ofomm pallnUpett, Austen, doml aspect (xi'2): a, posterior exti’cmitjr, 
showing pit and (jtt) right larval stigma (x 34) : &, anterior extremity, showing longi- 
tudinal scam, which opens to permit the escape of the lly (X 8). 



A 



B 



C 



I) 


£ 

I'ig. D. 


V 


Pupae of six species of a'setse-flies, dorsal aspect, natural size.— A, G. brevipalfm, Newst. ; 
B, 0,fu8ca, Walk, (cephalic (lower) extremity missing); C, G. mortnUm, Wejtiy, ; 
D, G. palliMpes, Austen ; E, G. toMnoides, Westw. ; F, G, palpoXw^ Bob.-Desv. 
(From photographs of actual specimens.) 



6 (JEOGRAPHICAIi -m^tlilBUTION. 

The 8ha2)e and appearance of the pttpa * will, it is hoped, Jjfe 
readily understood from Figs. 4, 5, and 6. Tsetse-fly pupae are 
dark brown or clove-brown in colour, with a slight sheen which 
produces somewhat the effect of the bloom on a black plum. The 
tumid lips seen in the larva are equally conspicuous in tlie pupai 
and the shape of the notch between them, in conjunction with 
JJiie size and shape of the lips themselves, affoids a valuable means 
of identifying and distinguishing pupae belonging to different 
species (see Fig. 6). 

Although, since the discovery of Glosnina 

mstribution^ Westw., in Southern Arabia,! the 

generalisation that existing Tsetse-flies are con- 
fined to Africa no loijger holds good, it is nevertheless true that 
the genus GloHmia at the present day ocjcurs only in the Ethiopian 
Region, inasmuch as the southern portion of Arabia belongs 
zoo-geographicully to the region in questioTi-! In the African 
cojitinent Tsetse-flies liave a veiy wide distribution in tlie tropical 
and sub-tropical zones. Roughly speaking, so far as our present 
knowledge goes, the northern boundary of the genus may be 
represented by a line drawn from the mouth of the Senegal 
River across tlie middle of Lake Cliad to tlie Nile, just south of 
the twelfth parallel of north latitude, and thence to the east 
coast at about 4® N. ; while its southern limit jnay similarly be 
shown by tracing a line from the mouth of the Cunene River, 
the southern boundary of Angola, to the nortli-eastern extremity 
of St. Lucia Lake, in Zululand. Within this area Tsetse-flies, 
as already c.xplained, are not found continuously, but are 
restricted to “belts” or “patches” of forest, busli, baiiana- 
pliintatioh, or even reeds. The accompanying map must not be 
regarded as affording anything more than an approximate idea 
of tlie distribution of Glumna, Since the necessary cover is 
mainly found in the valleys of rivers and watercourses, and on 
tlie shores of lakes, it is chiefly tlio river-systems that are marked 
on the map. In a map on so small a scale it is, however, almost 
impossible to convey any idea of the actual extent of fty-belts or 
fly-aroas. Since it is practically certain that QUmina palpaliH 

* "What is seen is really the puparimn, or chitiuous pupa-case, consisting 
of the hardened and contracted skin of the adult larva ; the true, soft- 
bodied pupa lies within this protecting envelope. Puparia of this character 
are invariably found in the Muscidae, and other families of Biptera 
belonging to the same division of the Order. 

. t C/. p. 41. t Of. p, 41, note f. 
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occurs, for instence, throughout the Congo-basin, the Congo acd 
its afSuents are coloured red ; but, for the reasons already 
stated— apart from the fact that a species of Qlomm is not 
necessarily to be found all through the year at a spot at which 
it may be known to exist — it must not be imagined that 6r. pah 
palls occurs continuously over the whole of the Congo River 
system. The present map should only be considered as indi- 
cating, very roughly, how largo a portion of Africa is included 
within the area of distribution of the genus Glosdna, and con- 
sequently exposed to the contingent perils. 



CHAPTER *11. 


THE EXTEKNAL CHARACTERS OF THE GENUS 
GLOSSINA. 


Genus GLOSSINA. 

Glossina, Wiedemann, Aiisscreuropaiscbo zweiflugeligo Insokten, Zweitei* 
Thcil, pp. 258, 264 (1830). Nemorhina, llobiuoau-Desvoidy, Fssai 
sur le.s Myodaires (Mcmoiros pr6sentea . . . il I’Acadfimio Royale dos 
Sciences do IMnstifcut de France . . . Sciences Math6matiquos et 
I'hysi(jues. Tome Deuxieme), pp. 389, 890 (1830). 

Narrow-bodied^ elongate^ dark hrowHj hlachishf yellowinh-hrown^ 
or yallowlsh flicft hidmighg to the Family Muscidao, ranging in size 
from about (5 or S mm* in the case of Glossiiia tachirioides, Weslw,^ 
to as ifinvli as J 3 or 1 3*5 mm.* in that of a large female ofG. brovi- 
palpLs, NetvsL, or longiponnis, Corti ; recognisable when alive and at 
rest by the wings being dosed flat one over the other above the abdomen 
(beyond which they yroject considerably)^ instead of divaricate (as in 
the case of Stoinoxys) or tectiform (as in Haematopota), and by the 
yroboscis (i.e. yroboscis ensheathed in the palpi)^ 2 ^'*'f>j^ding hori- 
zontally in front of the head, ; palpi, as seen in the natural position, 
extending slightly beyond the proboscis, their inner sides grooved so 
as to form a sheath for the latter, to which in life they are applied 
so closely as entirely to conceal it ; base of proboscis suddenly 
expanded beneath into a large onion-shaped bulb. 

Scad rather narrower than the thorax; eyes separate in. 
both sexes ; width of the front at the vertex in the ^ ranging 
from one-third to rather more than one-half of that of the eye at 
its widest part, and in tlie 9 from one-half to rather more than 

* Length measured from the face to the end of the abdomen, excluding 
the proboscis and wings. 
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HEAD. 


one-httlf of the width of the eye ; vertex sliglitly depressed below 
the level of the eyes ; facial pit decip, undivided by a septum, ; 
extending to the oral margin, which is up-turned, and prominent ; 
curved suture {Bogennalii of Brauev and von Bergenstanun) 
ending in a pit above the lower margin of the eye, the pit on 
each side being prolonged into a more or ^ less marked, shallow 
depression {transverse impression of Hough) separ«.tiug the face 
from the jowls ; * the latttfr narrow in front, broad and rounded 
posteriorly, crossed by a line of black bristles passes on to 

the occipital surface of the h^^l, and is continued as the series 
of small bristles marking off tJuc posterior orbits ; jowls clothed 
with fine hair behind the line of black bristles just mentioned, in 
front, like the face, bare ; vibrissal ridges shai^p and narrow, not 
broadening out below as in Stomoxysy HaematMa, a.nd other 
genera of Muscinae, ciliated to the level of half the length of the 
third joint of the antennae, or higher ; vibrissae^ .small, fine, no 
elongated or conspicuous vibrissa ca’cii on the vibrissal angle, 
which is widely sepjiratod from the oral margin. Under side of 
the roof of the buccal cavity with two large, dark brown, strongly 
chitinised patches, very conspicuous in the majority of species 
when the head is viewed from below. lOyes bare, in both sexes 
the facets in front towaixls the innei* margiji cojispicuoiisly larger 
than those behind. First two joints of the aiitemiiie small, the 
third long, nearly reachnig the oral margin, concave in front, the 
tij) being prrxiuced into a prominent forwai'dly-directed angle. 
On the inside of the third joint of tlu^ antenna near the base a 
minute though well-marked pore can usually be distinguished, 
constituting the orifice of a sense-organ (s(ie Fig. 8).t Arista 
three-jointed, though first two joints very small, and first joint 
visible only when the antenna is removed and examined under 
the microscope ; terminal joint remarkably broad throughout its 
length, fiat, tapering somewhat to the tip, but far from being 
reduced distally to the proportions of a fine hair, as in the case 
of th(i arista of Stomnxifs ; feathered on the np]>er side alone 

* I follow Mr. G. H, Ycrrall (“British Mies, Syrphidac, etc.,'* 1901) in 
using the term jotvl for the part of tho head beneath the eyes (Backed of 
German authors), separated from the face (German, Wangc) by the curved 
suture or its prolongation. In 1898 Hough (“ Proc. Acad. Nat. Sc., Phila- 
delphia,” 1898, p. 1(>8) proposed the terms gena and biicc,a for Wange and 
Backs respectively. 

t Dr. Stuhlmann, writing of O, bfcvipaljm, Nowst., calls this an 
“auditory” organ. If the antenna be mounted in glycerine and ex- 
amined under a low power, the sense-organ has the appearance of an 
•bval sac. 
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Diuin^am showing iionienclatai'e of extorual characlora of Olottsindf used In doscription. 


VKTSS AND CELLS IN TUB WlNO. 


I/Qfigitudmal reins. 

Iff. Auxiliary vein. 

I. First longitudinal vein. 
IJ. Second ,, „ 

in. ITiird 

IV. Fourth ,, „ 

. V.' Fifth 
VI, Sixth 


TraTisverae Veina» 

A. Anterior transverse vein 
li. Posterior „ „ 

C. Anterior hasal I, „ 

D. Posterior „ 


Cells. 

1«, Ift, l*?, First, flcrond, 
mid third costal cells. 

2. Afarginal cell. 

3. Siib'Uiarginal cull. 

4. Discal ceil. 

5. 6, 7, First, sectjnd, and 
third posterior colls. 

8. Anterior basal cell. 

0. Posterior „ „ 

10. Anal ooll. 


Nom-The frontal stripe ia the atrip ol colouied integument niimlug down the centre 
■ of the ^«f (the apace between the e^ea), ftoin the ocelli to the baae of the antennae. 




Fig. 8. 

Left antenna of Glositina paUidipes, Austen, cf , from the inner side (x 00) ; the very 
minute proximal joint of the arista is not ^ihle in this view ; p, aperture of sense- 
organ on third joint of antenna. (The aH^fta is the process—really the distal 
extremity of tlie antenna— hearing the branched hairs.) 

and exhibits beiioatli a tiny hut conspicuous black spot ; the 
bulbous base of the proboscis is enwrapped posteriorly with a 
fold of skin forming the hind wall of the buccal cavity. Palpi 

* The number of these hairs is usually about twenty-two or twenty- 
three, but sometimes thero are not more than seventeen or eighteen, while 
in other cases there may bo as many as twenty-eight or twenty-nine ; the 
numbers on each arista may oven be unequal in the same specimen. The 
Jasi.one or two hairs (at the tip of the arista) are usually bare. 


PROBOSCIS, THORAX, AND ABDOMEN. 13 

i;<xl-Iike, of the same width throughout, neither swollen nor 
feipering towards the tips, clothed with short black hairs and 
minute bristles, a row of some eight to thirteen tiny erect black 
bristles running along the upper margin, the individual bristles 
separated by something like regular intervals, and a similar row 
runjiing along tlie outside on the basal two-thiixls of the palpus ; 
two somewliat longei'^and stouter bristles * directed downwards 
and forwards on the under and outer side immediately before the 
tip. (For tlie bristles of the head see below under Chaetotaxy. 
■^—Cephalic Bristllfe.”) 

Thorax quadrate, flattened or only very slightly arched above, 
to the naked eye appearing bare, but in reality sparsely clothed 
witli minute black hairs; the macrocliaetao likewise few in 
nuinlxu’, arrajjgtxl as described below under Chaetotaxy/’ 
Transverse suture well marked, forming a groove. Scutellum 
flattene<l, with a pale impresstd median line, and a darker patch 
on each side. Markings of the thorax, when completely developed, 
as sliown in Plates I and ll {Glosaina jjalpaliSf Rob.-Desv., and 
i^aligineUy Austen), but in some species very inconspicuous ; if 
distinguishable at all from the ground colour, taking the shape of 
grey or l^rown blotches, sti'caks, or spots. 

Abdohicii also flattened, tapering to tho apex ; dorsum of the 
sei'^md segment with a pair of, more or less distinct, longitudinal 
grooves or impresscid lines, one on each side of the middle line, 
converging towards the hind lK>rder of the segment and thus 
enclosing a more or less lanceolate area, wliicli is sometimes paler 
in colour tlian the romaiuder of the segment; dorsum of the 
abdomen thinly clothed with minute and exceedingly short, 
a])presse(l black hairs, which oJi the basal angles of the second 
segment become longer and erect, and on the hind margins of the 
following segments, from the third to the fifth, take the shape of 
fine ].)lack l)ristle-like hairs, especially on tho apical angles, where 
they are longest and stoutest ; hind margin of the sixth segment, 
aiul also that of the seventh in the female, witli a complete row 
of longer bristle-liko hairs : seventh segment in the male with an 
especially conspicuous transverse row of black bristle-like hairs or 
fine bristles on each side of the median line beyond the middle. 
The male hypopyghm I highly characierintic in shape (see Figs. 1 4 
and 15, pp. 50, 51), more or lens oval and tumid^ its longer axis lying 

* In dried specimens those are often missing — one at least is frequently 
; indistinguishable. 

t The modified eighth abdominal segment, to the inner and concealed 
surface of which the male genital appendages are attached. 
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LEGS. AND WINGS. 


in the antero-posterior direction, with a vulvifoTW, median, groo^'," i 
(the {uiuh) running from the anterior margin to beyond the middle'. , , , 
Ventral surface of the sixth segment in the male, immediately in ' 
front of the hypopygiura, exhibiting on each side of the middle . , 
linft a chitinised plate, roughly oval in shape and bearing a patch 
of close-set, erect or recurved, 'minute black hairs;* ventral 
surface of the remainder of the sixth se^ent and that of the ■ 
remaining segments except the first in the male, and of all the ’■ . 
segments except the first in the female, membranous. 

Legs simple, ratlier long, claws longer and pulvilli somewhat 
larger in die male than in the female. Front femora with a row 
of bristle-like hairs above and below, and (except in the case of 
G. morsitaus^) on the posterior surface with a median row of 
minute black spines. Middle and posterior femora with a iw . 
of bristle-like hairs oh the basal half of the anterior surface, near 
the upper margin, and with a shorter row of similar hairs, oi 
short bristles as the case may be, at the base beneatin Middle 
femora with a solitary bristle, usually conspicuous in the lai-ger 
species, on the upper side near the tip. Tibiae with a well-marked 
ridge, edged with a i-ow of closely-set minute black spines, 
running down the outer surface, so that they, especially the ,, 
front and hind pair, usually have the appearance of lieing 
somewhat flattened from side to side ; the middle tibiae have a 
second row of still more minute spines in advance of that just 
mentioned, the space between, owing to the presence of the 
ridge, having the appearance of being excavated. Tibiae also 
with a iw of short fine hairs or bristle-like hairs running down 
the outer side, and sometimes with one or two short biistles close 
to the apex on that side, otherwise, with the exception of the 
usual apical spines, entirely devoid of isolated bristles or bristle- 
like hairs. On the three basal joints of the front and middle 
tarsi three rows of minute black spines similar to those on the 
tibiae ; on the basal joints of the hind tarsi they are loss distinct, 
but apparently two rows ai‘e present. ^ ^ , 

Wings with an absolutely unique venation (see Fig. 7), which,, 
apart from all other characters, will at once serve to distingmslv 
a specimen of the genus. The most striking peculiarity is thet 


* Those plates, the function of which obviously is to assist in holding 
the female during copulation, may be termed the /teefors (GrMk tierwp, 
holding fast) ; they sometimes furnish useful characters for the distinction .. 

of ^ ^ longi^nis, too, the row appears to be broken up 

^into a double lino and is consequently barely distinguishable. 



ohaetotaxy! is' 

course of the fourth longitudinal vein. The anterior basal trans- 
verse vein, at the base of the discal cell, is very short, and the 
portion of the fourth longitudinal vein beforti the anterior (small) 
transverse vein is bent downwards in sucli a way as greatly to 
narrow the basal half of the discal cell, the width of the distal 
portion of the anterior basal coll being correspondingly increased ; 
the fourth vein bende abruptly upwards to the point of (jontoct 
with the anterior transverse vein, where it forms witli itself 
what is practically a right angle ; from this point it again runs 
obliquely downwards, and is once more bent upwards at tlie 
exact point of contact with the posterior transverse vein, 
ultimately reaching the margin of the wing some distance before 
the apex. The first posterior cell is open, but its distal por- 
tion is narrow and much drawn out. The third longitudinal 
vein is very close to the second, and shows a marked api)roxi- 
mation to the costa, the sub-marginal cell being correspondingly 
narrow ; the third costal cell is considerably elongated ; the 
second, third, and fourth longitudinal veins all turn upwards at 
the tips, and the anterior trausveree vein is very oblique ; the sixth 
longitudinal vein becomes obsolete soon aftesr the anal coll, 
though in clear, unchitinised form it can still bo traced nearly 
to the margin of the wing. Posterior basal tran verse vein, 
closing the anal cell, angulate in the middle, so that the distal 
angles of the coll are acute. Posterior transverse vein slightly 
curved, bent up somewhat abruptly to meet the fourth longi- 
tudinal. Wings varying in colour according to the spocitis from 
light drab to sepia-brown ; membrane of the wing rilled.'*' 

CllABTOTAXY OF GLOSSINA. 

Cephalic Bristles. — One pair of vertical bristles of largo size 
(tlio largest and most conspicuous bristles on the hofwl) ; on the 
occipital region no trace of the pair of bristles termed by Hough 
(Proc. Acad. Nat. Sc. Philad. 1898, p. 166) the occipito-central ; 
greorier ocellar bristles (ocellar pair of Osten Saciken) small ; 
post-vertical pair not differentiated in size from the remainder of 
the lesser ocellar bristles ; frontal bristles largest below (traiis- 

* Of. Garry do N. Hough, M.D., “ Sonio Muscioae of North America,*' 
“ Biological Bulletin,'* Vol. I (1899), p. 20, note 1 “ These rills are very 

fine grooves in the surface of the wing, which run in a sort of radiate 
manner towards the border. They are very numerous. A rilled wing 
denotes a higher stage of development, a more recent form, than an 
unrilled wing.*’ 



16 


CHAETOTAXy. 


frontal group of Mough, loc, cit.) ^ orbital bristles absent . in 
both sexes ; vihriasal angle (separated by a well-marked and 
rather wide interval from the oral margin) without a large and 
conspicuous vibrissa ; vihriasal ridges ciliated to a point on a level 
with or rather above the middle of the third joint of the 
antetma. 

Thoracic bristles . — The general arrangement, as can be seen 
from the accompanying diagrams, is, on each side, as follows : — 

Dorsal as^pect (Fig. 9). — Humeral, from 1 to .*1 (sometimes 
apparently 4), the lowest bristle the largest. Host-humeral (intra- 
humeral of Osten Sacken) absent. Notopleural (of Girschner 



and Hough, post-humeral of Osten Sacken), 2. Praesutural, 1.* 
Supra-alar, 1. Intra-alar, 1, situated just in front of the post- 
alar callus, on a level with the second dorso-central. Post-alar, 3, 
the foremost somewhat smaller than the other two, and placed 
directly above the alar frenum. Dorso-central, 3, two near 
together, close to the hind margin of the dorsum, and one 
immediately in front of the suture ; the latter bristle may be 
termed praesutural dorso-central. Diner dorso-central, 1, near 
the hind margin of the thorax. Scutellar, 2, one marginal (near 
the basal angle), the other apical ; additional scutellar bristles, 
are occasionally found. 

The relative size of the various bristles enumerated above is 
• Often smallsand diliicult t©' distinguish in O. palpalis. 
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roughly indicated in the diagrams by the size of the dots. 
Generally speaking the largest bristles are the lowest humeral, 
the notopleural, supra-alar, post-alar, the bristles of the transverse 
row formed by the first and inner dorso-oentrala, and the 
marginal and apical scutellar bristles. 

Pleural anjfiect (Fig. 10). — Profhoracic, 1. Stigmatie (c/. 
Becker, Berl. Ent. xxxix (1894), p. 83), 1. Mesojfleural, a, 


Intrs-a/sr Bnst/e 


7>raB$uturat donso-centrai Bristies^ 
Praasuturaf Bristfe^^ 


Huniarat 

Bristles 


Hotopteurat 
Bristles. ' 

Prothoraclc 
Stigma 

Prothoracic 
Bristte 

Stigmatie Bristle 

fttacAer. Bert Ent.Z. 

riesopieural Bristles 
Anterior Sternopleurai Bnstle hReropteursl Bristles 


Supra-alar Bristle Z^dorso central Bristle 



/ J^dorso-central 
Bristle 


ScutellarBristfes 
( marginal »ntl mpicat.) 

X-. - P?5t-alar 

Bristles 

' ' Base of ujing 


Posterior Sternopleurai Bristles 


FJg. 10. 

Diagram of thoracic cliaetotaxy of Glossina, pleural aspect. (X 10.) 


vertical row of about G along the posterior edge, with smaller 
bristles in between. Pteroplcural,* a vertical row of usually 3, 
with smaller bristles on either side, Sternoxileural, 3, — 1 anterior, 
and 2' posterior : below, a conspicuous row of bristles in front of 
the middle coxae. Hypopleural, none. 

* Ptcropleural bristles seem to be entirely wanting in Stomoxys, 
Hactnatobia, and other genera of the Muscinae. 
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CHAPTER III. 

THK FOUR GROUPS INTO WHICH TSETSE-FLIES 
ARE DIVIDED.— TABLES FOR THE DETERMINATION 
OF GROUPS AND SPECIES. 

In his recent paper on the male genital appendages* — one of 
the most valuable contributions to our knowledge of the Tsetse- 
flies yet published — Mr. Newstead has divided the genus Glomna 
into three groups. In the present work this arrangement is 
adopted in a somewhat modified form, since Olossina hrevipalpiSf 
Newst., and its immediate allies are removed from the Glossina 
fuHca group, in which they are placed by Mr. Newstead, and 
formed into a group by themselves. It is believed that this 
* arrangement represents a natural grouping, which will aid the 
student in the identification of species. The following Tables are 
based solely upon external characters, in the ordinary sense of 
the term; though of course subordinate in value to those 
derived from the male genitalia, external characters have been 
found by experience to be sufficient for the determination of the 
species recognised in this volume, while they possess the 
additional advantage of being present in both sexes. The Tables 
here given must not be regarded as anything more than a 
series of “short cuts” to the determination of species; the 
characters mentioned are simply those that are most convenient 
and easily recognisable for this purpose, and it must on no 
account be imagined that these represent the only differences 
between species. The detailed descriptions in the following 
chapters are in all cases comparative, and at the end of the 
account of each species the differences between it and its nearest 
allies are specially emphasised under the heading “ Affinities and 

* “ A Revision of the Tsetse-Flies (Glossina), based on a Study of the 
Male Genital Armature,” by Robert Newstead, M.Sc., A.L.S., etc. 
(Bulletin of Entomological Rosearchi Vol. IT, Part 1, pp. 9-3G, Figs. 1-17 
fAnrii. 19111.1 
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Distinctive Characters.” An epitome of tlie diagnostic cliar^icters 
of each species will be found printed in italics at the commence- 
ment of the detailed description, which should always bo 
consulted in cjises of doubt. 

The dichotomic system is employed in the subjoined Tables, 
which it is hoped ^ill prove readily intelligible after a little 
practice. In using the Tables, the Gronjj to which a specimen or 
species belongs should of course be determined iirst. 


TABLE FOR THE DETERMINATION OF GROUPS. 

1. Hind tarsi entirely dark brown, blaok- 

ish-brown, or black above (or at least 
all joints more or less dark; in G. 
tachmoides^ Westw., the extreme tips 
of the first three joints and the ex- 
treme bases of the second and third 
joints are bull, and a larger or smaller . 
area at base of first joint is also paler 
than remainder of joint, especially 

in 9 ) I. Glossina palpalis 

Group. 

Hind tarsi not entirely dark brown, 
blackish-brown, or black above, but 
either last two joints alone so coloured, 
and thus forming a conspicuous 
contrast with remaining joints, 
which are entirely palo, or last two 
joints, viewed from above, con- 
spicuously darker than first two or 
first three joints 

2. Upper surface of abdomen distinctly 

banded, i.e, ground colour pale (drab- 
grey, buff, or ochraceous-buff), marked 
with very conspicuous, dark brown or ’ 
clove-brown, transverse bands, inter- 
rupted in the median line * II* Glossina morsitans 

Group. 


* N.B.— The abdomen of Q. tackinoides, Westw., is banded in this way, 
but the coloration of the hind tarsi places this species in Group I. 
Note that in individuals belonging to Group II. (Glossina morsitans 
Group) the inner extremities of the interrupted abdominal bands are 
often partially obliterated; in such oases, however, the outline of the 
obliterated portions is usually traceable. 
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DETEEMINATION OF SPECIES. 


Upper surface of abdomen not so banded 
(i.c. abdominal markings not con- 
sisting of interrupted dark bands on 

a pale ground) 

3. Wings fairly dark (dull,sepia-colourod), 
palpi (except in G. tahaniformiSy 

Westw.) long and slender 11](. Glossina fusca 

Group. 

Wings pale (pale isabella-ooloured or 

light drab), palpi short IV. Glossina brevipalpis 

Group. 


TABLES FOE THE DETERMINATION OP SPECIES. 

I. 


Glossina palpalis Gboup.* 

1. Dorsum of abdomen ochraceous-bufE or 
buff; third and following segments 
exhibiting sharply defined, dark brown 
or clove-brown, interrupted, trans- 


verse bands touihinoidesy Westw. 

Dorsum of abdomen not so marked 2 


2. Third joint of antennae pale (cream- 
buff to ochraceous-buff), clothed with 
long and fine hair, forming a con- 
spicuous fringe on front and hind 


margins (cp. Fig. 13, p. 36) pallicera, Bigot. 

Third joint of antennae entirely dark 
(mouse-grey), except at extreme base 
on outer side, and without a con- 
spicuous fringe of long and fine hair 3 


3. Dorsal surface of abdomen dark sepia- 
brown ; median paler area on second 
segment broad, and more or less 
quadrate or irregular in outline; 
hypopygium t of 6 buff or ochraceous- 
buff caUgineay Austen. 

Dorsal surface of abdomen blackish- 
brown; median paler area cuneate 
. (i.e, triangular in outline) ; hypopy- 
gium of d grey palpaliSy Rob.-Desv. 

* Glossina fuscipes, Newst. (see p. 29), which belongs to this Group, 
is not included in the above Table, since the author has not yet had the 
opportunity of studying this species, 
t See p. 13, note f. 
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II. 

GlOBSINA MOBBlTAltS GROUP. 

1. Last two joints of front and middle tarsi with 

sharply defined, clove-brown or black tips... 2 

-Last two joints of front and middle tarsi with- 
out sharply defined, clove-brown or black 
tips (front and middle tarsi either entirely 
pale or, at most, last two joints of front 
tarsi faintly brownish at the tips, and last 
joint and distal half of penultimate joint of 
middle tarsi light brown— never so dark as 
to form a sharp contrast with the remaining 
joints) pallidipiis, Austen. 

2. Third joint of antennae with a distinct fringe 

of fine hair on front margin ; dark brown 
or clove-brown bands on abdominal seg- 
ments extending close to hind margins (i.c. 
pale ground colour, apart from the median 
interspace, confined to a very narrow hind 

border) longipalpis^ Wied. 

Third joint of antennae without a distinct 
fringe of fine hair on front margin ; dark 
brown or clove-brown bands on abdominal 
segments not extending close to hind 
margins morsitmsy Westw.* 


III. 

’ Glossina fusca Group. 

1. Tliird joint of antennae fringed with lino 
hair on anterior and posterior margins ; 
fringe on anterior margin conspicuous 
under a hand-lens magnifying 15 dia- 
ractors (nominal), when head is viewed 

in profile 2 

Third joint of antennae with fringe of fine 
hair on anterior margin so short as to bo 
scarcely noticeable under a hand-lens 
magnifying 15 diameters (nominal), when 
head is viewed in profile (longest hairs in 
fringe in length not exceeding ono-sixth 
of width of third joint) ; palpi long and 
slender 


* The designation Glossina morsitansy as used in this book, lincluaes 
<?. sii^norsitamy Newst. As explained on pp. 61-62. the author, provisionally 
at any rate, is inclined to regard G. subnwrsitansy Newst., as a form or 
race of Q» rriorsitansy Westw., rather than as a distinct species. 
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DETERMINATION OF SPECIES. 


2. Longest hairs in fringe on front margin of 

third joint of antennae, in length equal 
to from ono-fourth to one-third (not 
exceeding one- third) of width of third 

joint ; palpi of moderate length tahanifomiis^ Westw, 

Longest hairs in fringe on front margin of 
third joint of antennae in length equal 
to from one-half to three-fourths of width 
of third joint ; palpi noticeably long and 
slender nigrofusca, Newst. 

3. Pleurae drab-grey or isaboUa-coloured, hind 

coxae buff or greyish-buff /«sca, Walk. 

Pleurae dark grey, hind coxae mouse-grey . ftiscipleuns^ sp. iiov. 

IV. 

Glossina bbevipaiiPis Group. 

1. Dorsum of thorax with four sharply defined, 

dark brown, more or less oval or elongate 
spots, arranged in a parallelogram, two in 
front of and two behind the transverse 
suture; proboscis bulb with a sharply 

defined brown or dark brown tip longipeiinis^ Corti. 

Dorsum of thorax without such spots ; pro- 
boscis bulb not brown or dark brown at 
the tip 

2. Wings with upper, thickened portion of 

anterior transverse vein much darker in 
colour than adjacent veins, and thus stand- 
ing out conspicuously against the rest of 

the wing Orevipalpis, Newst. 

Wings with upper, thickened portion of 
anterior transverse vein not much darker 
in colour than adjacent veins, and thus 
not standing out conspicuously against 
the rest of the wings (wings practically 
uuicolorouB)..., 7}i€dico7'nmy sp. nov. 
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CHAPTER IV. 

THE GLOSSINA PALPALTS (HIOIJP. 

SYNOPSIS OP SPEOIKS.* 

I . Dorsum of abdomon ochraceous-bui! or 
buff; third and following segments 
exhibiting sharply defined, dark brown 
or clovc-brown, interrupted, trans- 
verse bands IdchhioidiiHy Westvv, 

Dorsum of abdomen not so marked ... 2 

zl. Third joint of antennae palo (creaiu- 
bufl to ocliraceoiis-buff), clothed with 
long fine liair, forming a conspicuous 
fringe on front and hind margins 

{cp. Fig. 13, p. 3G) palliccra, Bigot. 

Third joint of antennae entirely dark 
(mouse-grey), except at extreme base 
on outer side, and without a con- 
' spicuous fringe of long fine hair ....* 3 

3. Dorsal surface of abdomen dark sepia- 
brown ; median paler area on second 
segment broad and more or less 
quadrate or irregular in outline ; 
hypopygiurat of 6 buff or ochracoous- 

bufE mligiiiea^ Austen. 

Dorsal surface of abdomen blackish- 
brown ; median paler area cunoate 
(ix. triangular in outline) ; hypo- 
pygium of d grey palpalis^ B.ob,-Desv. 


• fftossMta fttscyxis Nowst. (see p. 29), which belonge to this Group, is 
■not in the above Table, since the author has not yet had the 

opportunity of studying this species, 
t See p. 13, note f. 
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Glossina palpalis, Bob.-Desv. 

(Plate 1.) 

Nemorhina palpalis, Eobineaa-Desvoidy, Essai sur les Myodaires (M^moires^ 
Pr^sentes par Divers Savans tL TAcad^mio Royale des Sciences de 
rinstitnt de France. Sciences Math6matiqiiOS ot Physiques. Tome* 
.. Deuxidme), p. 390 (1830). 

Glossina longipalpis, Walker (nec Wiedemann), Entomologist, VI, p. 328' 
(1873). 

Glossina ventricosa, Bigot, Ann. Soc. Ent. France, 6® S6rie, T. 5, pp. 122,, 
123 (1885). 

Glossina longipalpis, Bigot {nec Wiedemann), ibid. p. 122. 

Glossina tabanifornis, Bigot {nec Westwood), ibid. p. 123. 

Glossina longipalpis, Austen {me Wiedemann), Report of the Proceedings 
of the Expedition for the Study of the Causes of Malaria, etc., p. 18< 
(1899). 

Glossina palpalis, Austen, ^*A Monograph of the Tsetse-Flies,” p. 71,. 
Plate I (1903) ; Newstead, Dutton and Todd, Annals of Tropical 
Medicine and Parasitology, Series T. M., Vol. I, No. 1, pp. 67-71,. 
Plate III, figs. 7-9 (February 1, 1907). 

Glossina maculata, Newstead, Annals of Tropical Medicine and Parasit- 
ology, Series T. M., Vol. I, No. 1, p. 73, Plate III, figs. 6, 6 (February 1,. 
1907). 


(J, y, — Length,* ^ (10 specimens, from diflerent localities) 
8 to 9 mm., ? (10 specimens, from different localities) 8*6 to- 
10'2 mm.; width of head, $ 2-4 to 2*6 mm., ? 2*5 to just 
under 3 mm. ; width of front at vertex, i 0*6 ram., ? 1 mm. 
length of wing, (f 7 to 8*4 ram., y 8*4 to 9*2 mm. 


Abdomen dove-brown f or hlacMsh-hroion ; thorax usually paler y 
with dark brown marlcings on a greyish ground, as shown in- 
Plate I ; abdomen generally with at least an indication of a pale 
or slate-grey longitudinal median stripe, with pale lateral triangular 
marlcings, and usually the hind margins of the segments narrowly' 
pale. Femora in typical race more or less mouse-grey, greyish- 
brown, or dark slate-coloured ; tibiae, extreme tips of femora, and 
first three joints of front and middle tarsi huff or ochraceous-buff, 
hind {or middle and hind) tibiae sometimes infuscated in $ ; hind. 

* The length given is in the case of all species exclusive of the proboscis 
and palpi, and is measured from the epistoma (front margin of the lower 
part of the face) to the tip of the abdomen. 

t In the names employed for colours throughout this book, the author 
follows Ridgway’s “Nomenclature of Colors for Naturalists” (Boston i 
^ Little, Brown, and Company, 1886). 
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. ta/TBi blackish-brown or clove-brown above ; wings strongly tinged 
■ with sepia-brown, hut not quite so dark as in the following species 
(G. caliginoa, Austen — ^Plate II). 

Mead, — Face and jowls cream-coloured or cream-bufi' ; posterior 
surface of head {occiput^ entirely cinereous ; frontal stripe varying 
. jfrom ochraceous to dark chestnut ; frontal margins (sides of front 
or parafrontals) greyish, seen from the side with a dark brown 
elongate area below ; ocellar triangle smoke-grey, enclosing the 
dark-brown ocellar spot, which is joined posteriorly to a sharply 
defined dark brown band, uniting the vertical bristles and very 
conspicuous except in the darkest specimens ; second joint of 
^ antennae more or less yellow at the apex in front, third joint 
narrowly buff at extreme base on outer side, otherwise entirely 
mouse-grey ; arista buff, dark brown beneath ; palpi mouse-grey, 
blackish' on upper side; proboscis bulb dark brown. 

Thorax. — Dorsum in the most clearly marked specimens 
bluish-grey or greyish-olivaxjcous, with brown markings as shown 
in Plato I. These markings when fully visible are as follows : a 
narrow stripe on each side of the median line, interrupted bttforo 
reaching the transverse suture and again before reaching the 
’hind margin ; the section of each stripe behind the suture is 
expanded posteriorly, and the terminal portion of the stripes 
immediately in front of the hind margin takes the shape of a 
pair of more or less confluent ill-defined spots, sometimes con- 
fluent with the stripes in front ; next to the two admedian 
stripes on each side on the suture itself a more or less sharply 
defined oval spot ; on the outside of this a longitudinal stripe, 
more or loss interrupted and sometimes obsolete in the middle, 
but in front curving round outwai’ds behind the humoral callus 
and then runiiing backwards along the lateral margin of the 
dorsum nearly to the post-alar callus ; in the area tlius enclosed 
a broad ill-defined patch in front of and behind the suture, while 
the lateral stripe itself sends off two prolongations, which run 
inwards for a certain distance on each side of the suture. 
Humeral callus with a spot on its upper portion, confluent with 
the curved stripe behind it; a more or loss ill-defined spot on 
. the post-alar callus also. Pleurae olive-grey or smoke-grey in ^ , 
drab-grey or olive-grey in J , a more or less distinct brown patch 
in the centre of the mesopleura. Scutellum buff or cream-buff, 
oKvo-grey at the base, the usual dark brown patch on each side 
of the median line more or less conspicuous; apical scutellar 
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bristles in the J variable in length, — sometimes (as in specimens 
from the Congo Free State and Uganda) short, sometimes (as in ■ 
specimens from Liberia, Sierra Leone, and the Gambia) nearly as. . 
long as in the ^ , 

Abdomen. — Dorsum clove-brown or blackish-biwn ; first seg- 
ment and a median triangular area on^ the second (its base 
resting on the front and its apex on the hind margin of the 
second segment) buff-coloured or cinereous, the pale triangle . 
continued backwards as a narrow, more or less well-defined 
median stripe, usually reaching at least as far as the hind 
margin of the fifth segment ; lateral margins of the segments 
from the second onwards grey, expanded on the apical angles 
into triangular markings ; extreme hind margins of the segments 
from the second to the sixth usually narrowly pale or grey ; 
seventh segment, as also the hypopygium in the (J, entirely 
grey. 

Legs. — Last joint of front and middle tarsi dark brown, often 
more or loss buff at base, sometimes distal third alone dark 
brown, remainder buff ; penultimate joint of front and middle 
tarsi dark brown, more or less buff at base. 

Wings as described in diagnosis printed in italics above.. 
Squamae waxen-white, border of the antisquama darker, fringed* 
with short, darker hairs. Halteres cream-bulf.* 


Glossina palpalis var. wellmani, Austen. 

Olossina palpalis wellnumi^ Auston, Annals and Magazine of Natural 
History, Ser. 7, Vol. XV, p. 390 (April, 1006). 

Glossina hocagei. Franca, Jornal do Sciencias Mathematicas, Physicas e 
Naturaes^2® S6r., T. VII, No. xxvii, p. 134 (June, 1906). 

(J , 9 • "Distinguishable from typical G. palpalis, Rob.-Desv., 
by a peculiar reduction in the markings of the dorsum of the 
thorax. 

Frontal stripe pale ochraceous ] thoracic markings much , 
reduced, so that the thorax in a tcell-preserved specimen appears 
spotted, the antero-lateral markings taking the form of spots or 
blotches ; the spot immediately behind the inner extremity of the 

* For an account of the internal anatomy of Glossiva ral-palip, see 
Minchin, Proceedings of the Royal Society, Vol. 76b, pp. 6-51 6i7 ' 

for the structure of the proboscis, see Stephens and Newstead, Liverpool 
School of Tropical Medicine, Memoir XVIII, pp. 63-74, Six Plates (1906). . 
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humeral callus on Oach side small, ovoid, or nearly circular, and 
especially conspicuous when the insect is viewed from above and 
slightly from behind ; femora pale, the dark area much reduced. 

The typos of this variety — ^wliich are from the Katumbela 
River, Angola, and wore collected in November, 1904, by Dr, F. 
Creighton Wellman, in whose honour tlie form was named — are 
in the British Museum (Natural History). Writing from 
Benguella on February 5th, 1905, Wellman said : “I took 
about eighty specimens of those 'rsetse-flios in four days along 
the banks of the Katumbela River, two days from the coast, in 
the height of the rainy setison.’^ 

Besides occurring in Angola the variety wellmani is appa- 
rently also found in other localities, as in the Clambia, the 
Katanga District of the Congo Free State, in the Matondwi 
Islands in Lake Tanganyika, and elsewhere. It may be added 
that the National Collection contains a considerable ninnl>er of 
specimens from various localities, including the Gambia, Gold 
Coast, and Northern and Southern Nigeria, which would appear 
to be intei*modiate between typical Ghmina palpalis, Rob.-Dc’v., 
and G, palpalis var. wellmani ^ Austen. 

Distkibution ok G. palpaliSf Rob.-Desv. 

The area occupied by Glossim pa/pa/^^?, as at present knowji, 
includes the whole of West Africa, frojn the mouth of tho 
Senegal River (about 16° N.) to Angola (where the variety 
wpllmani apparently predominates), and extends eastward into 
the southern Bahr-el-Ghazal. Proceeding southward, the eastern 
boundary of tho species follows tlio valley of the Nile, and 
includes the eastern shores of Lakes Victoria (in the East Africa 
Protectorate and German East A f idea) and Tanganyika (in 
German East Africa), and their affluents ; from the southern 
end of the latter lake tlic boundary trends south-west, approxi- 
mately following tho frontier between Nortli-Eastern Rhodesia 
and the Congo Free State, and passing through the Katanga 
district of the latter country into Angola. G, palpalis ai)peiars 
not to occur on Lake Nyasa. 

Bionomics. 

Owing to the limited space available in this volume it has been 
found altogether impossible to attempt to give a rSsumS of present 
knowledge of the bionomics of Glossim palpalis, concerning 
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•which a mass of . literature is already in existence, and is : 
increasing week by week. The latest iirformation on the subject 
will be found in the monthly “ Bulletins ” of the Sleeping 
Sickness Bureau,* 

SysroNYMY, Appinitiks, and Distinctive Chabactees. 

As stated in the author’s “Monograph” (p. 78), Gloseim 
ventrieona, Bigot, was described from two female examples of., 
G. palpalis, llob.-Desv., in which the abdomen is enormously •’ • 
distended with coagulated blood. Thanks to the generosity of 
Mr. (r. H. Verrall, these specimens are now in the National 
Collection. 

Some few years ago, by the. courtesy of Mr, Newstead, the 
author was enabled to examine the type of Glossina ma&data, 
Newst. (a 9 ), which proved, in his opinion at any rate, to be a 
specimen of G. palpalis, llob.-Desv., curiously spotted by some 
foreign matter. Mr. Newstead is unfortunately unable to accept 
this conclusion, and it is therefore with especial reluctance that 
the author of this volume is compelled to state bis convictipp, 
and to regard Glosdna maculata, Newst., as a^ synonym of 
G. palpalis, Rob.-Desv.f 

In external characters, at least, Glossim palpaUs, Rob.-Desv., 
is more nearly related to G. fusdpes, Newst. (p. 29) and 
G. caliginea, Austen (p. 30, Plate II), than to any other species 
of tho Glossim palpalis group yet described. According to 
Newstead’s description of the former species, G. palpalis is 
distinguished from G. fusdpes by its much larger size, and by 
the thorax not being “dusky grey,” or the legs “uniformly 
infuscated or dusky.” From G. caliginea, Austen, G. palpalis is 
distinguishalj|^, inter alia, by the head being distinctly narrower, 
the arista shorter and stouter,, the abdomen blacker, the median 
paler area on the second abdominal segment cuneate in outline 
instead of more or less quadrate, and by the -wings being paler. 

* A most useful- summary (by Dr, A. G. Bagshawo, Uirootor, Sleeping 
Sickness Bureau) of what was known as to the bionomics of Q. palpaUs at 
the commencement of 1909 is to be found in the Pipepinir Sicknep Bureau 
Bulletin, Vol. I, No. 3, pp. 89-106 (January, I'.Hi.';. Tbis has since been 
reprinted, and is to be obtained separately from the Sleeping Sickness 
Bureau, Eoyal Society, Burlington House, London, W. 

t It is perhaps permissible to mention that Mr. C. 0. Waterhouse, 
Vice-President of the Entomological Sooiety of London (late Assistant- ■ 
Keeper, Insect Section, British Museum (Natural History) ),, who made an 
entirely independent examination of the type of G. maculata, was emphati- 
pqIIv ni t.liA nTtininn ilint the cinotted aDueai'ance of the specimen was not 
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■ ■ ■ ■* 

From G. pallicera^ Bigot (p. 36, Plate vTII), the present species^ 

’ (tpart from being much darker, may at once be distinguished by 
: the dusky colour of and absence of long hair on the third joint of 
its antennae. With G. tacJiimides^ Westw. (p. 39, Plate IV), 
there is no possibility of confusion owing to the (‘haracteiistic 
. abdominal markings of the former. 

Glossina fuscipes, Newst. 

Glossitia fuscipes, Newstead, Annals of Tropical Medicine and Parasit- 
. ology, Series T. M., Vol. IV, No. 3, p. 375 (December 20, 19.10): 

No specimens of this species, of vvhich tlie typo is at present 
in the possession of the Liverpool School of Tropical Medicine, 
have yet reached the British Museum (Natural History) ; the 
following, however, is a verbatim transcript of the original 
‘ description. 

‘‘ This tsetse-fly may be readily distinguished from Gh palpalis, 
Rob.-Lesv., by its much smaller size, by the uniformly iiifuscated 
or dusky legs, and the dusky-grey thorax. In size it resembles 
Q. tacUnoideSf West., but it is a relatively stouter built insect ; 
and altogether it is most like a dwarfed specinion of Ql, palpalis 
with iiifuscated legs and a dusky thorax. The genital armature 
resembles those of GL palpalis and Gl, tachinoides in ifes general 
form; but the shape of the superior claspcrs and the inferior 
claspors are markedly distinct from those of either of these 
insects. 

“ Length, — 7^ ram. ; length of wing, 8 mm. 

^^MALE, — Head: frontal stripe yellowish brown, margins^ 
dusky white ; ocellar triangle buflf, enclosing a very dark brown 
spot. Antennae grey ; arista dark brown ventrally. ($Palpi smoky- 
brown, with a paler median line. Proboscis with the bulb dark 
castaneous. 

“ Thorax with a median dark grey rectangular area extending 
from the front to the scutollum, the sidas of which are perfectly 
straight and parallel, on cither side of this grey area are two 
greyish-black and somewhat triangular blotches, evidently rem- 
nants of those found in other species of Glossina ; scutollum dark 
grey, with a very faint pale grey median line, margins buff ; sides 
of the lateral thoracic depressions dark brown or almost black ; 
pleurae dark' grey. 

“ Abdomen resembling that of GL palpalisj but the bUateral 
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banding faintly pronounced; lateral margins with pale angular 
areas. 

“ Legs strongly and almost uniformly infuscated (dark grey) ; 
femora with the basal and ventral portions ochreous-buff ; hindf 
tarsi all dark brown or almost black. 

‘‘ Wings, — ^Anterior transverse vein strongly and suddenly 
incrassate at its junction with tlie third longitudinal vein. 

HABITAT, — The only example which we possess of this 
interesting tsetse-fly was taken by Dr. Shircore* at Nimule, 
Nile Province, Uganda. Fortunately it proved to be a male, 
otherwise it may have passed as a small dusky form of Glossina 
palpalis.” 


Glossina caliginea, Austen. 

(Plato IL) 

Glossina caliginea, Austen, Bulletin of Kntomological ResearcL, Vol. I,. 

Part 4, pp. 294-297, figs, 1-3 (January, 1911). 

— Length, ^ (15 specimens) 8 to 8*6 mm.,f J (15 
specimens) 9 to 10 mm. ; width of head 2-8 to 3 mm. ; width 
of front at vertex, ^ 0*75 mm., J 1 mm. ; length of wing, 
8 to 8*75 mm., J 9*4 to 10 mm. 

Allied to and resembling Glossina palpalis, Itob,-Desv,, but 
browner, and us’ually somewhat larger; head distinctly broader, 
front if anything slightly narrower, at least in $ ; dark portion of 
dorsal surface of abdomen browner (dark sepia-brown, instead of 
clove-brown or blackish brown), paler area on second segment, instead 
^of being confined to a, usually narrow, median triangle, broad and 
more or less quadrate or irregular in outline, its lateral margins 
being generally ill-defined; hypopyglum of ^ buff or ocltraceous- 
huff, instead of grey as in typical G. palpalis ; pollinose dorsum of 
seventh abdominal segment in both sexes often crean^buff, and 
consequently yellower than in G. palpalis ; extreme hind margins of 
preceding segments {except posterior angles) never lighter. 

Head. — Face, jowls, and occiput coloured as in G. palpalis, but 
sides of face (parafacials) slightly narrower, and jowls not 

* “ The data here given are taken from Dr. Shircore’s letter; the actual 
locality is not stated by him. — R. N.” 

t A specimen in the Museum collection with its abdomen distended by 
coagulated blood measures 9‘4 mm. in length. 
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iieisirotulmg so much posteriorly (i.c. lower margin of eye nearer 
to lower margin head on each side) ; frontnl siripo chestnut ; 



Vig. II. 

Antoiiiui of Glossiiia ca-iitjinea, Anston. (X 



Fiw. 12. 

Anteuiia of Gloanina palpulfs, Kob.-DuHv. (x 30.) 


frontal margins (sides of front or parafrontaLs) varying from 
light mouso-grey to olive, often darker than in 6 r. palpalisj 

The author desires to acknowledge his indebted li ess to the Entomo- 
logical Besearch Comrnitteo (Tropical Africa) for the loan of the blocks for 
this and the two following figures. 


D 
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showing, as in the latter species, a dark brown elongate area 
below when viewed from tlie side ; ocellar tr^ngle drab-grey or 
mouse-grey, ocellar spot and dark brown band uniting vertical 
bristles as in O, palpalis ; antennae mouse-grey, narrowly cream- 
bufF at apex of second joint ^d extreme base of Jbhird joint on 
outer side, anterior and posterior edges (jf third joint in both 
sexes without a long and conspicuous fringe of fine pale liair* 
(r/. Eigs. 11 and 13), and its distal extremity only moderately 
prominent, arista distinctly longer and more slender (tapering off 
less abruptly) than in O. palpalis {cp. Figs. 11 and 12); palpi 
mouse-grey, darker above and towards distal extremity. 

Thorax. — Dorsum with dark brown markings of same type 
as in typical form of G. palpalis, but often somewhat more 
extensive ; pleurae and interspaces between markings on dorsum 
light mouse-grey ; scntelhm, at least in 5 > somewhat more elon- 
gate than in O. palpalis, apical scutellar bristles in $ unusually 
short, reduced to small spines, hind margin of scutollura and 
interspace between distal extremities of dark blotches on dorsum 
cream-buff. 

Ahdoinen . — First segment cream-buff or buff, with a dusky 
(dark grey) patcli on each side; dorsum of second to sixth 
segments inclusive dark sepia-brown; median paler region on 
dorsum of second segment cream-buff to ochraceous-buff or pale 
cinnamon, the central lanceolate area enclosed within the usual 
admedian grooves exhibited by this segment often paler than the 
region outside the grooves ; one or more of the four segments 
following the second usually with a paler (buff, ochraceous-buff, 
or cinnamon-coloured) median area on the dorsal surface ; in 
some specimens the third and fourth, tliird, fourth, and fifth, or 
even the third to the sixth segments each show a narrow paler 
median longitudinal streak, which usually fails to reach the hind 
margin of each 'segment ; in others the paler area on the third 
segment, or on the third and fourth segments is as broad as that 
on the second, while on subsequent segments tl\e paler area is 
reduced to a streak ; lateral margins and posterior angles of 
second to sixth segments inclusive smoke-grey, scarcely visible 
from above ; pollinose dorsum of seventh segment varying from 
smoke-grey to cream-buflT or buff, often infuscated at base in 9 ; 
hjpop}igium of $ resembling that of G. palpalis, Rob.-Desv., in 

% 

* There is a fringe on the third joint of the antennae, hut it is so short 
and the hairs composing it are so minute as to be scarcely noticeable when 
the joint is examined in profile under an ordinary platysoopio lens. 
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• shape, but somewhat larger, and, as seen by careful examination 
from the ventral side, someiohat sqiiarcT {i.e. its posterior margin 
not quite so much rounded off). 

Legs ochraceous-buff ; coxae buff, outer surface of front coxae 
blotched with^ dark grey ; femora, ^especially front pair, blotched 
or streaked with dark|grey or greyish-brown, front femora often 
almost entirely dark mouse-grey ; last two joints of front and 
middle tarsi tipped with dark brown ; liind tarsi entirely blackish- 
brown above. * 

Wings uniformly sepia-brown, fairly dark. Squamae light 
cream-coloured, antisquania hyaline, its fringe brownish. 

Halteres cream-buff. 

The typical specimens of this species are a ^ and 9 from 
Southern Nigeria, in the British Museum (Natural History), 
both taken by Jfr. G. Garden, Veterinary OfScor, S, Nigerm, 
the on a creek near Akitipupu, 18. v. 1909, the f in a canoe 
on a creek between Arc Chuku and Itii, IG. iii. 1909. 

, DiSTKifiUTiON OF Cr. valigiimt, Austen. 

Up to the preseuit time, this species has been received only 
from Southern Nigeria. In addition to the tyj)os of tlie $ 
and 9 , the following specimens are contained in tlm Museui»i 
collection : - 1 ^ , Benin (A, Millson) ; I A, Benin City, IS. iii. 
1910, and 1 , Forcados, 30, iv. 1910 (L J. Srmqjsun: presented 

by the Entomological Research Committee}) ; 1 (f , Soho Plains, 
July, 1904, and 1 9 » fi^apele (Dr. G, F. Darker) ; 1 , 1 9 j Owa 
River, Lagos, August, 1904 (Dr. W. H. W. Siraahan, C.M.G.) ; 

2 ^ ^ j 1 9 j Bende, May, 1908 (Dr. Gray: presented by Dr. 
W. H. W. Strachan, C.M.C.) ; 1 ^ , 2 9 ? j Gni River, 70 miles 
east of Lagos, 2, 9, and 29. v. 1910 (Dr. IF. A. Lnmhorn: pre- 
sented by the Entomological Research Committee) ; 1 (f , 3 9 9 » 
between Arc Chuku and Itu, “caught in canoe on creek,” 
16. iii. 1909; 2^^, 19) between Agbabu and Akitipupu, 

“ caught in canoe on creek,” 17 and 19. v. 1909 ; and 2 (J , 1 9 , 
on creek near Akitipupu, 18. v. 1909 (G. Garden); 1 9 , Old 
Calabar, 14. v. 1900 (Dr. IL E. Annett), The following speci- 
mens, in the possession of the ISiitomological Research Committee 
(Tropical Africa), have also boon examined: — 3 ^ ^ , 4 9?) 
Oiii Bkiver, 2, 4, and 9. v. 1910 (Dr. IF. A. Lanhorn) ; 2 ^ ^ , 
Calabar, 16. vi. 1910 (J. J. Simpson), 
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Bionomics. 

Gloasina callyhif'a, which, from the data printed above, would 
appear to be prevalent in parts of Southern Nigeria in the 
month of May, is evidently pi|?ne to attack travellers in canoes. 
This has been observed both by Mr. (Jarden and Dr. Lamborn, 
the former of whom, with reference to tlfe specimens taken by 
him in a canoe on a creek between Agbabu and Akitipupu, on 
May 17 and 19, 1909, contributes the interesting note that the 
flies ‘‘ attacked during heavy rain ” ; Mr. Garden also states tliat 
at the spot at wliich the flies were encountered there was “ dense 
cover,” consisting of ** long grass and water-plants.” One of 
Dr. Lamboni’s specimens (a male, taken on the Oni River, on 
May 9, 1910) bears the following field-note : — “As I was going 
up river in a canoe at 3.0 p.m., this insect bit me on the arm, 
and became so distended with my blood that it was unable to 
fly away.” A female in the possession of the Entomological 
Research Committee, taken by the same collector on the same 
river and date, bears the label : — “ From European's back and 
distended with his blood, while canoeing up river.” A male and 
female from Dr. Lamborn, caught on May 4, 1910, are labelled 
as being “ off European’s clothes, while journeying ujp river in a 
canoe,” and the remaining specimens of this species received 
from the same source by the Entomological Research Committee 
are also stated to liavo been caught on a European’s clothes. 

Affinities and Distinctive Ciiakactees. 

Ainong the Glossim palpalls group of species, with dark hind 
tarsi, constituted by GJossina palpalis, Rob.-Desv., G, pMicera^ 
Bigot, G. fascipps, Newst., 0. caliginea, Austen, and (?. tachinoideSy 
Westw,, the now species can only bo confused with the two first 
mentioned. Care is necessary at the outset in order to distinguish 
Q, caligitim from (?. palpalisy but tlie very real differences between 
the two species have been pointed out in the course of the 
foregoing description. The usually darker hue and larger size of 
6r. caliginea, combined with the characters supplied by the third 
joint of the antennae (dusky coloration, stouter shape, less pro- 
minent distal extremity, and os|}ecially the absence of a conspicuous 
fringe of pale hair on the anterior and posterior edges (see 
Figs. 11 and 13)), will suffice to differentiate the new ^ecies 
from G. pallicera. 
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Glossina pallicera, Bigot. 

(Plate III.) 

Glossina pallicera^ Bigot, Annales de la Sooi6t6 Entomologique de Franco, 

Annce 1091, Vol. LX, p. 378 ; Ausftn, ** A Monograph o£ the Tsotso- 

Fliea,^’ p. 79, Plate 11^(1903). 

* , ?. — Length, ^ (8 specimens) 8 to 8*75 mm., ? (4 speci- 

mens) 8 to 9 mm. ; width of head, S 9 ^*6 to 2*8 mm. ; width 
of front at vertex, ^ 0'6 mm., J 0 8 mm. ■ length of wing, 
8 to 8-4 mm., ? 8*6 to 8*8 mm. 

Ground colour of dorsum of thorax olivaceous or olive-grey^ with 
well-developed, dark sepia-lrotoa, longitudinal markings of usual 
type ; dorsum of abdomen mummy-brown or dark 8 e 2 )in-hroiim, first 
segment and a riarroWy median, cuueate area on second (^iiot always 
extending to hind margin) huff; in ^ , portmi of second, segment 
immediately adjacent to and on each ^side of ciineatc area, and a 
corresponding region on third and fourth, or third, fourth and fifth 
segments, sometimes with exception of hind border in each case, 
usually cinnamon-coloured, therefore paler than lateral portions of 
these segments ; third joint of antennae pale {c.ream-bujf to 
ochraceous-huff), clothed with long and. fine, pah yellowish hair, 
forming a conspicuous fringe on front and. hind margins (cp. Fig, 13 ) ; 
hind tarsi dark brown above, last two joints elore-hrown. 

Head buff or cream-buff, face and jowls yellowish pollinose, 
posterior surface smoke-groy, sides of front (parafrontals) and 
ocellar triangle mouse grey ; frontal stripe cinnarnou-rufous, 
upper portion more or less mummy-brown; ocellar spot dark 
brown, connected with usual dark brown transverse band joining 
bases of vertical bristles ; second joint of antennae buff (brownish 
or dark brown above), third joint usually long and slender, often 
brownish or mouse-grey at and towards distal extremity, which 
is prominent, arista buff, dark brown bcmeatli, terminal joint 
long and slender, branched hairs eighteen to twenty-thi*ee or 
twenty-four in number ; palpi buff or cream-buff, greyish above 
and dark brown at tips ; proboscis bulb raw-iirnber-colourcd, dark 
brown on upper edges. 

Thorax. — Humeral oalli, pleurae, and pectus smoke-grey, 
hum^feral calli with a dark brown si)ot next upper margin, some- 
titaes wanting or indistinct ; scutellum raw-umber-coloured, with 
a more or less, sharply defined dark brown blotch, roughly 
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triangular in outline, on upper surface on each side of middle ' . . 
line; apical scutellar bristles in ? sometimes very short, but 
varying in length in different individuals from one-sixth to one- 
half of that of those of d • 

Abdomen , — Posterior angles of third to sixth segments . ; 
inclusive, seventh segment entirely, ai^d hypopygium of, $ 
isahella-coloui'ed or drab, pollinose ; interspace between hectors 
of $ very narrow or non-existent. 

Legs yellowish clay-coloured; front femora infuscated on 
inside (an especially dark blotch on distal third, not extending 
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Antenna of Glomm pallicera, Bigot. (X 30.) 


to tip), middle and liind femora more or less tinged with mouse- 
grey on outer side, and on under side with an elongate clove- 
brown blotch near distal extremity, usually connected with a 
smaller mark of similar colour on outer side just before tip ; 
distal margin of penultimate joint of front and middle tarsi 
brown or dark brown, rather less than distal half of last joint of 
front and middle tarsi dark brown, extreme tips of remaining 
joints of front and middle tarsi often tinged with mummy-brown. 

Wings with a strong brownish tinge. Squamae cream-coloured. 
Halteres buff. • 
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Distkibution op 0. palliceray Bigot. 

Glomna pallicera is a West African species, which is 
apparently one of the rarest of the Tsetse-flies at p/resent known, 
and of which the area of distribution extends, at any rate, from 
the Sierra Leone Protectorate to French Congn.. The following 
..are the details with reference to the specimens in the National 
Collection': — Sierra Leone Protectorate : 1 Firo, 17. iv. 190!) 
{Major A. Pcarso^ .R.A.JIf.U). Liberia : 1 9, Tappoima, 11. v., 
1 9 , Suji, 21. V., 1 d , Bonnatown, 22. v. 1909 {Major A. Peame, 
It.AiM*C,). French Ivory Coast: 1 d type of the species)^ 
1 95 Assinie {Ch Alluaud; presented by Mr. (}. H. Verrall, 
from the collection of the late M. Bigot). Ashanti : 1 9 , 
Kumasi, 19. vii. 1907, “caught on horse on polo ground” 
(forwarded by Dr. T. E. Bice, SJI.O. ; presented by Dr. W. M. 
Graham, W.A.M.S.) ; 3 d ds Kumasi, 26, 27. x. 1907, “caught 
on N’Kawi Hoad, 1 1 .0 a.m,” “ caught on palm stump in bush 
path pn the N^Kawi Road,” ami “caught on N’Kawd Road, 
3.0 P.M.'* {Dr. W. M. Graham, W.A.M.S.) ; 1 d j Pp^disu, 16. xii. 
1907, “ caught behind kitchen ” (Dr. W. M. Graham, W.A.M.S.). 
Southern Nigeria: 1 ds Ojogbo, Bonin City, 16. iii. 1910 
{J. J. Simpson: received from the Entomological Research 
Committee). 

As regards French Congo, a specimen of G. pallicera is stated 
by Professor Laverau to have been taken on the Benue River 
(Mayo-Kabbi region), in January or February, 1907, by 
'Dr. Ducasse.* In Ashanti, according to Dr. Graham, the 
species appears to be “ extremely local.” 

Bionomics. 

For the few details that can 1x3 given under this heading we 
are indebted to the observations made in Ashanti, in 1907, by 
Dr. W. M. Graham, who informed the author that ho always 
found the fly in the “bush,” whei*e it “does not settle on the 
ground, but sits on the upper side of leaves.” Writing of this 
Tsetse as met with by him on the N^Kawi Road, Kumasi, 
Dr. Graham says : — “ G. pallicera was found in a narrow bush 
path, bordered by short bushes, but free from tall trees. . . . 
This fly appeared stricHy localised. I found it only on this 

* Cf. A. Laveran, Bullotin de la Soci6t6 de Pathologic Exotiquo, T. i, 
p. 254 (1908). 
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narrow path. It did not associate with G. ^lalpalis upon this 
path, nor was it to be found associated witli G, palpalis upon 
the main road into which the path opens. The insects were 
foimd sunning themselves upon the leaves of the tall plants 
bordering the path, or playing in sunshine about the stumps of 
a fallen palm {Elaiis ^uine&iwx). I cauglit a number of males, 
but though I .spent some hours there, /ind returned to tlie paiii 
on a second occasion, when I again caught males, I failed to 
catch a female on either occasion. Though I sat among tlie 
insects for some hours no attack was made upon me by them.” * 
Witli refei-encc to the last remark by Dr. Clniliam, it may be 
noted that the abdomen of the female fly caught on a horse on 
the polo ground, Kumasi, as recorded above, is distended by 
coagulated blood. In Aslianti it appeared to Dr. Graham that 
in the case of G. palpalix the females were more aggi’essive tlian 
the males, and jwssibly this is also true of G. pallkera. 

Akfinitiiss axd Distinctive Characters. 

With Glomna palpalu, liob.-Desv. (p. 24, Plate I), G.' 
fuscipex, Newst. (p. 29), G. mliginm, Austen (p. 30, Plate TI), 
and G. inchinoidex, Westw. (p. 39, Plate IV), G. jKilUcera 
forms the Ghmim pnlpalix group of Tsetse-flies, the members 
of wliich are characterised by all tlie joints of the hind 
tarsi being wholly or for the mo.st part blackish-brown, clove- 
brown, or dark brown above. With G. tacUnoidex, owing to 
its abdominal markings and much smaller size, there is no risk 
of confusion (compare Plates III and IV); from all other 
species of the Ghxxim palpalix group at present known, 
G. paUiccra, although exhibiting an exceedingly close resemblance 
in general appearance to an unusually light-coloured G, cahgineay 
can at once bo distinguished by the coloration, shape, and 
hairiness of the third joint of the antenna, as described above. 

* Prom “Report by Dr. W. M. Graham upon Entomological Observa- 
tions made in Southern and Central Ashanti, 1907,” p. 3 (printed for 
private circulation by the Colonial Office, 1909). 
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Glossiiya tachinoides, Westw. 

(Plate IV.) 

Glossina tachinoides, Wostwood, Proc. Zool. Soc. Lond., Pfc. xvili, p. 267, 
Plate XIX, fig. 2 (1850); Ann. Mag. Nat. Hist., Sor. 2, Vol. X, 
p. 147 (1852) ; Austen, Ann. Mag. Nat. Hist., Sor. 7, Vol. XIV, 
pp. 152-154 (1904) ; British Medical Journal, September 17, 1JK)4 : 
Captain R, Markham Carter, I.M.S., British Medical Journal, 
November 17, 1906, p. 1393. 

Glossina palpalis var. tachinoides, Austen, A Monograph of the Tsetse- 
, Plies,” p. 74 (1903). 

Glossina Decorsei, Brumpt, Comptes rendus dos stances de la Society de 
Biologio (Stance du IG Avril, 1904), T. Ivi, p. 628 (1904). 

y. — Length, $ (9 specimens) 6 to 6*75 mm.,* 9 (9 
4Speoimous) 6-8 to 8*4 mm. ; width of head, ^ 2 to 2*2 mm., 
9 2*2 to 2-25 mm. ; width of front at vertex, ^ 0*5 mm., 9 
■0*75 to 0*8 mm. ; length of wing, 6 to 6*5 mm., 9 ^ 

7*8 mm. 

Onk of the smallest of the known Tsetse-flies.*— 
of thorax olive-fjrey or sniolce-fjrey, with dark Imnon longitudinal 
marlchign of umal type, though often indistinct; ground colour of 
abdomen ocliraeeous-huff or huff, dormm with sharply defined clove- 
hrown or dark brown markings as shown in Plate IVy second segment 
with a very conspicuous, square or oblong, pale (ochrareonsAmff or 
huff) area in centre ; hind tarsi dark broion, i.o. all the joints more 
or less dark, extreme tips of first three joints and extreme bases of 
second and third joints buff, a la rger or smaller area at base of first 
joint also paler than remainder of joint, especially in 9 ■ 

Head cream-buff pollinose, posterior surface smoko-grey, sides 
of front (parafrontals) and ocellar triangle light grey, a darker 
blotch sometimes visible on each parafrontal about midway 
between ocellar spot and base of antennae ; frontal stripe 
ochraceous or tawny-ochracoons, ramus on each side of ocellar 
triangle brownish ; ocellar spot dark brown, connected with usual 
dark brown transverse band joining bases of vertical bristles ; 
antennae partly brown or brownish, partly buff, second joint 
brown or dark brown on inner surface and usually buff on outer 
ride, sometimes brownish^on outer side also and buff only at tip, 

* A 6 from the Benue River, Northern Nigeria (Dr. K, Macka^j)^ in 
the Museum collection, the abdomen of which is distended by coagulated 
blood, measures 7*25 mm. in length. 
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third joint greyish-brown or mouse-grey, piore or less tinned with 
bull' at base, arista buff, second joint and proximal lialf of terminal 
joint dark brown below, branched hairs fourteen to sixteen in 
number ; pa/jw' buff-yellow, greyish-brown at tips ; proboscis hulh ; 
mummy-brown or raw-umber-coloured. 

Thorax , — Humeral calli and pleurae ^Irab-grey, former with . 
a dark brown spot or blotch above (sometimes wanting or 
indistinct); pectus smoke-grey; scutellum cream-buff, with a dark 
brown blotch, roughly triangular in outline, on upper surface on 
each side of middle line; apical scutollar bristles in 9 about 
one-third of length of those of . 

Abdomen. — Median quadrate pale area on dorsum of second 
segment very conspicuous^ and (regarded in conjunction with the 
dark hind tarsi) distinctive^ owing to its shape ; dark brown or 
clove-brown interrupted bands on subsequent segments, as shown 
in Plate IV, not reaching either lateral or posterior margins 
seventh segment cream-buff or smoke-grey pollinose, in 9 some- 
times with a trace of dark markings like those on pi-eceding^ 
segment ; hypopygiura of ^ oval, pale isabella-coloured. 

Leys buff, hind tarsi as described in diagnosis printed in > 
italics above ; front or front and middle femora more or less grey 
on outer side, hind femora also sometimes with a greyish infusca- 
tion on outer side towards distal extremity, middle femora with 
a conspicuous dark brown elongate blotcli on under side near tip,, 
hind femora with a trace of a similar mark ; tips of last two 
joints of front and middle tarsi mummy-brown, tips of remaining 
joints of middle and sometimes also of front tarsi faintly 
brownish. 

Wings tinged with drab. Squamae waxen- white, fringe short,, 
yellowish. Halteres cream-coloured . 

The foregoing re-description is mainly biised on a (J and 9 in 
the British Museum (Natural History), taken at a spot six miles, 
south of Mulgue, Bornu Province, Northern Nigeria, on July 
22nd, 1910, by Dr. B. Moiser, W.A.M.S. 


Distribution op G. tachinoidcs, WesW. 

G. tachinoidcs has a very wide range in West Africa, where,, 
as for instance in Northern Nigeria, it is often locally abundant. 
Besides being found from Senegal to French Congo, the species 
also occurs in the French Sudan (on the shores of Lake Chad and 
^the banks of the Bani and Shari Rivers) ; and, although not yet 
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recorded from the Coi^o Free State or tlw Uganda or East 
Africa Protectorates, range evidently extends right across 
Africa, since 6f. taclnnoides is not only reported to exist in 
German East Africa,* but has also been met with in Southern 
Arabia, t thus being so far as is known the only existing species 
...of Glossina found outfjj^de the African continent and certain of 
[ihe islands off the coast. 

As regards the French possessions in West Africa, G, tacM- 
noides has been identified by Professor Laveran from Casaniance, 
Marigot de Bay la, Bignona, and Carabane in Senegal ; the 
Lower Rio Nunez, Boke, and the Tinldsso River in French 
Guinea y the banks of the Bani and Shari Rivers in the French 
Sudan ; and the Mayo-Kabbi region in French Congo. J 

Of this species the British Museum (.Natural History) at 
present possesses ^ ^ and 69 9 J , the details with reference 
to which are as follows : — 

Gambia: 1^,299, Gambia River, 1907 (G\ C. Dudf/con). 
Gold Coast : 1 (J , Lorha R., Northern Territories, February, 
1908, and 1 , 2 9 9 , Volta R., north of Krachi, March, lv)08 

' (6r. C. Dudrjeon) ; 1 9 ? between Salaga and Makongo, Northern 
Territories, ‘‘caught at Tonga (temporary resting-place for native 
caravans), by a water-hole, empty though still , damp, dug in the 
di^ bed of a stream,” 14. ii. 1910 (Dr. T, J. A, Beringer). 
Northern Nigeria: 2 9 9> Yola, Benue R., 12. iii. 1904, 
3 ^ (J , Pakim, Kilengi R., 24. iv. 1 905, 2 9 9 > Mutum Biu, 
Benue R., and 2 9 9> ^^ar Mairanewra, Benue R., 24. v. 1904, 
3 (J (J , 1 9 j Kamberi, Benue R., 25. v. 1904, 1 9 > iJ^oar Amara, 
Benue R., 26. v. 1904, 2 (J 8 9 9? Jibu, Benue R., 28, 29. 
V. 1904, 1 (f , 3 9 9? Benue R., 29. v. 1904, 1 cJ , 1 9 ? 

two days below Ibi, Benue R., “ biting donor in canoe,” 2. vi. 

* A^ud Stuhlmann (Arbeiten a. d, Kais. Gesundheitsamto, Bd. xxvi, 
Heft 3, p. 301 (1907) ), G, tachiiwides occurs in German East Africa, in the 
vicinity of Amani, at the foot of the Usambara Mountains. 

t Cf, Captain R. Markham Carter, ** Tsotso-Fly in Arabia”; 

British Medical Journal, November 17, 190G, p. 1393. This does not 
invalidate the generalisation that existing Tsotso-ffies are confined to the 
Ethiopian Region, since the southern portion of Arabia belongs zoo-geo- 
graphically to the region in question. In addition to O. tachinuidcs, many 
ether African insects occur on the eastern shore of the Strait of Bab-el- 
Mandob. 

X Cf, A. Laveran, “ Contribution a I’^tude do la repartition des mouches 
tsdtse dans I’Ouost africaiu fran^ais et dans TEtat in dependant du Congo” 
(Comptes rondus des seances de l*Acad6mie des Sciences, t. cxli, pp. 929- 
932 (1905)); and “Contribution h. retude des mouches piquantes de 
FAfrique mtertropicalo ” (Bulletin de la Societe do Pathologic Exotique, 
T. i, pp. 252-265 (1908). 
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1904, 1 (J, 1 9, throe days below Ibi,^enuo R., 3. vx. 1904, . 

2 9 9 » or five miles below Albius, Benue R., 4. vi. 1904, 

1 9 > ten miles below Amagede, Benue R., T, vi. 1904, 1 9 » three : 
miles above Loko, Benue R., 5. vi. 1904, 1 (J, 2 9 9> 
IJakmon, Kaduna R., 21, 22. vi. 1906, 1^, 19^ near Murejij 
Kaduna R., 22, 24. vi. 1906, 1 (J, l-9i near Egga, Niger R., 

24. vi. 1906, 1 cJ , 1 9 » near Muye, Niger R., 3 9 9 near Baro, 
Niger R., 25. vi. 1906 (W, F, Gowers ) ; 2 (f , 3 9 9 » Bonue R., 

1. X. 1905 {Dr, K, Mnclcay); 1 (f, 1 9 j Pateji, Niger R., Ilorin 
Province, November, 1 904, ‘‘ cauglit in the bush ” (received from 
Sir F. I). Lugard, K.C.M.G.); 1 (J, Adiale, Bassa Province,. 
November, 1906 (Dr, G. J. Pirie, W,A,M.S ,) ; 1 ^ , Niger R., at 
junction of Menai R., 19. xi. 1906, “taken on horse’s fetlock, in 
shade of leafy trees close to water’s edge, where there is a stone 
cliff,” 299 Niger R., riglit bank, between Yantalah and Borgu, 

29. xi. 1906, “on canoe-men” {Major C, B. Simondsf B,G,A ,) ; 

1 9 j Kaoge, 1. vi. 1907, 1 ^ , Garran Gabbus, July, 1907, 2 9 9 > 
Aida and Dongwan, Ka R., 18. vii. 1907, 2 9 9> Boko, 
Benue R., and 1 9? Katsena Allah, August, 1907 {J, Brand ) ; ' 

3 9 9 3 South Bornu, September, 1907 (Dr. H, A, Foy, W,A3LS,) ; 

2 <J <J , Benue R., 2. vii. 1907 (Dr. J, M<F, Pollard, W,A,K,S ,) ; 
4993 Dugurie, October, 1907, “swarming on the banks of a 
stream of black, evil-smelling water ” {Captain H. D. Foulkes ) ; 

1 Ai Bebua, Bade R., Bauchi Province, 2,000 ft., 1909, “ £f. 
tachinoides in far greater numbers than 0, palpalk on Bade 
R. (a sraall stream) and its little tributaries” (Dr. J. McF. 
Pollard, W,A,M,S ,) ; 1 9 3 Niger R., south of Baro, 21. vii. 1909 
(Dr. E, F, Williams, W,A.M,S,); 2^ 29 9, Baro, Niger R., 

1909 (Dr. F, A. Chartres, W,A,M,S.); 1 (J, Niger R., near 
Jebba, October, 1909 (Dr. G. W, McLcay) i 4 (J (J, I 93 Ibi, 
Benue R., 5, 10, 16, 24. x. 1909 (Dr. II, A, Foy, W,A,M,8 ,) ; 

1 (J, 2993 day below Geidam, Wobe R., November, 
1909, “very active and most diflScult to catch” (Dr. G, J, 
Pirie, W.A,M,S , ; 4 ^ ^ , 3 9 93 Bornu Province, six miles 
south of Mulgue, 22. vii. 1910 (Dr. B, Molser, W.A,M,S,), 
Southern Nigeria ; 2 ^ (J , Ikom, Cross R., Eastern Province, 

17. vi, 1910 (Dr. W. S. Clark), French Sudan; 1 <J, 19, 
Goulfei, Shari R., 1904 (Dr. jOecorse — ^presented by Dr. it. 
Brumpt) ; 1 ^,193 ^^hari River Delta, Lake Chad, 19. xi. 1907 

* In a noto attached to one of these, Major Simonds states that he 
“ saw probably the same species near Bajibo (Nupe Province), on the left 
bank of the Niger, but could not capture a specimen.” 
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(Major a B, 8monds}iE,G,A.), German East Africa: 1 dried 
km, 3 pupa-cases, 1907 (Dr. F. Vosader), South 

Arabia : 1 J , North Subailii, between Nakil Mjulraga and the 
A1 Hay section of Subaihi, 1903 (Captain B. M. Carter, LMB,). 

The species under consideration is evidently' very widely 
distributed along the ijvors and streams of Northern Nigeria. 
Jn Katagum Province, in 1907, Dr. J. M. Dalziel, W.A.M.S., 
found (x, tachinoides together with G, viornitans, Westw., to 
be common in the region about Hadejia, and for some twenty 
miles to the east. Six miles or so south of Mulgiie, Bornu 
Provpce, on July 22, 1910, Dr. Bernard Moiser, W.A.M.S., 
found 6f. tackmoidcs * along the course of a river-bed, the river 
at that time “ being represented by a scries of detached pools, 
surrounded by rank grass ; prickly thorns and a few tall, shady 
trees grew on the banks, which were in some places twenty feet 
high . . . The river runs north through Mulgue to Lakei Alio, 
about thirty miles away, where large hci'ds of cattle are annually 
grazed.” f 

In Nigeria it was found a few years ago by Mr. G. G. Dudgeon 
that the areas of occurrence of 0, tadtinoldcs appeared to alter- 
nate with those of 6r. palpalis. “ In the lower Niger,” writes 
the author referred to, “ as far up as Tddah, an almost black 
fown of (j. palpalis is found, from Lokoja to Baro Q, tarhinoidea 
occurs commonly, from Egga (a few miles beyond Baro) to 
Muraji (junction of lOuluna River) typical G, palpalh, and fj*om 
Muraji up the Kaduna to Dakmon (7. fachhwidait again was the 
only species seen.” } In Togoland, however. Dr. Zupitza mot 
with both species together on the Oti River (a largo tributary of 
the Volta), although “on the German bank of the Volta north 
of 8° GloBsina tachinoides was found and no § In the 

Western Province of Ashanti, in 1910, Dr, A. Kinghorn always 
found G. tachinoides together with G. palpalis on the Tain aiul 
Black Volta Rivers, the former species being the commoner ; 
Dr. Kinghorn believes that both occur on the Volta, “ from its 
mouth to the French border.” || 

- * Mixed with G. morsitans ; out of thirty specimens sent to the autlior 
for identification, twenty-nine were G. tachiiwidcs, and one was a G. 
morsitans, Westw. 

t Dr. B. Moisor, in litt., 15. viii. 1910. 

i G. 0. Dudgeon, “The Journal of Tropical Medicine,*' Vol. IX, 
No. 21, p. 328 (November 1, 1906). 

§ Cf, Sleeping Sickness Bureau BulleLin, Vol. IT, No. 16, p. 149 
(April 11, 1910). 

II Ibid, Vol, II, No. 21, p. 380 (November 5, 1910). 
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Biokomics. 

Writing in the Sleeping Sickness*' Bureau Bulletin No. 6 
(May 7th, 1909), p. 210, Dr. A. G. Bagshawe remarks that 
Glossina tacMnoidea “at least in Nigeria and on the Lake Chad 
waterways, is confined to river banks as hpalj>alis and occurs in 
large numbers, biting man. It is therefore allied in its habits 
to palpalis.^* That the species with which we are dealing is 
found only in close proximity to water certainly seems to be 
generally true with regard to the region referred to, though in 
Southern Arabia Captain R. M. Carter did not always meet' 
with it near the edge of water, and no information is at present 
available as to the haunts of 6r. iacMnoides in German East 
Africa. Since 0. tavMnoides belongs to the 6r. paJpalift group of 
the genus Glosainay it is natural tluit its habits should be similar 
to those of the recognised carrier of sleeping sickness. Recently 
in South Bornu, Northern Nigeria, Dr. Alexander found 
G, tacMnoides in a large marsh consisting of long elephant grass 
mixed with occasional clumps of palm trees and thick under- 
growth, though he failed to discover the tiy on the banks of a 
river some three quarters of a mile away.* Dr. Dalziel, writing 
from Yola Province, Northern Nigeria, states that “ Glossina 
tacMnoides, seems to be found only close to the river bank, in 
sight of water almost, though it may follow along the path. 
The longest distance to which it was found to follow away from 
water was 1,200 yards (one fly). Glossina nwrsitans on the 
other hand, has not been se^ directly at the river bank, being 
always out of sight of water, in bush with tliick grass and shrubs, 
trees, and climbers. Both species are found together on paths 
through the bush near Avater.^f In the Western and Northern 
Provinces of Ashanti, on the Tain and Black Volta Rivers, Dr. 
A. Kinghorn finds that in habitat and habits tacMnoides 
closely resembles G, palpalis^ in company with which it always 
occurs. According to Kinghorn, the present species “ will feed 
on man with avidity,” and is “ quite active in dull weather and 
in the very early hours of the morning, both times Avhen Glossina 
palpalis is usually quiescent.” J According to Dr. Alexander,, 
on a river near Amar, in South Bornu, “ Glossina tacMnoides bites 

• Cf, Sleeping Sickness Bureau Bulletin, Vol. Ill, No. 24, p. 93 
(February 15, 1911). 

t Sleeping Sickness Bureau Bulletin, loc, cit. 

t Cf. Sleeping Sickness Bureau Bulletin, Vol. Ill, No. 25, p. 136 
(March 14, 1911), 
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. after dark. At 7 .0 pYg. he had to take refuge in his mosquito 
net, and his boys rom^ked that the flies were more troublesome 
than mosquitoes/’ * * * § Brumpt,t writing of this species under its 
synonym G. decorsei, says that in the Shari Kiver basin and on 
the shores of Lake Chad, where the natives associate the bite of 
the fly with disease among their cattle, it appears to bo confined 
? to the water's edge, and that in the month of March the males 
are more numerous than the females. According to Brumpt, 
the bite of G. tachinoides “ is disagreeable, as is that of all the 
species of Ghmina^ but not very painful; it causes some time 
after the bite a rather acute itching.” 

In Central Dahomey, according to Roubaud,J G. tacMnoidea 
is a migratory species, which comes from the north, and “is 
present in abundance on the banks of the large watercourses only 
from May to August, when the rains are at their height and 
considerable changes in tlxe river-systems take place. Its habitat 
is the same as that of G. palpalis, though it displays a preference 
for more open wooded tracts, and is not found in the groves of 
wild palms along the small streams,” Roiibaud states that in 
Daliomey during the wet season, when the air is saturated with 
moisture, G. tacliinoideH, palpalin, and lomjipalpis are all found 
beyond the limits of their usual haunts, and isolated specimens 
ift^y be met with in the savannah zone, far from any watercourse. 

On the Wobe River, North Boi-nu-, Northern Nigeria, 
Dr. G. J. Pirie, in November, 1909, found G, tachinoides 
restricted to patches sometimes on one bank, sometimes on the 
other. ‘ The fly patches always o^fcurred where the main river 
atream <jame right up to its bank, and tJio bank at the patches 
was covered with river bush with thick undergrowth. At one 
or two places the ‘ fly ’ came off to the barge in numbers, but 
were very diflicult to catcli. Where the river bush was thin, no 
fly was seen.’ No evidence of trypanosomiasis in man or animals 
could be obtained.”? At Bebua, Bauchi Province, Northern 
Nigeria, where, as already mentioned, Dr. J. McParlane Pollard 
found 6r. tachinoides “ in far greater numbers than G. palpalis 
on the Bade River (a small stretiiu) and its little tributaries,” 

* Sleeping Sickness Bureau Bulletin, Vol. HI, No. 24, pp, 92, 93 
(February 15, 1911). 

t Brumpt, Zoc. ciL p. 629. 

. j Oomptes Bendus de 1* Academic des Sciences, T. 152, No. 7, p. 406 
(F6vrier 13, 1911). 

§ Sleeping Sickness Bureau Bulletin, Vol. II, No. 16, pp. 146-147 
(April 11, 1910), 
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f. 

the corer consisted of “ long thick grass/tod trees overhanging - 
tiie stream.” In a note attached to lii^ specimens, Dr. Pollard 
adds that there was “ plenty of shade, but the trees were by no 
means continuous.” 

In Southern Arabia, G. toc/wno/dcs was found by CaptaiU/^^ 
R. M. Carter sparsely and locally in thii’k belts of euphorbia, 
babal thorn, and tamarisk, and also in cactus belts. It was 
never seen “ in the date gi’ovos or along patches of cultivation,” 
and was not always met with near the edge of water. Captain 
Carter writes : — “ The Arabian Olomna iaeJiinoideB does not 
depend for its existence on big game, for, excepting gazelle, 
nothing else frequents tlie belts of bush which it haunts!! .Only 
once was the fly recognised by Arabs, and then by a band of 
wild Bedouins from North-Western Subaihi. . . .They stated this ■ 
fly used to be more frequent in iSubaihi, that it bit goats, 
donkeys, horses, dogs, and men, -but did not attack camels or 
sheep. They further stated that it sucked blood only after the 
spring rains, that some years it disappeared from a district 
entirely, that rarely it became abundant, and then they moved , 
their settlement and cattle by night marches to a fly-free 
district.” * 

Reproduction and Preliminary Stares. 

Roubaud, who in Daliomey has observed the behaviour of 
(?. tacMnoides in captivity, states tliat, as in the case of G. 
palpalia under similar conditions, copulation takes place directly 
after the flies are hatched. At 25” C. (77° P.) larvae ai-o 
deposited on the average at intervals of eight days ; the duration 
of the pUpal stage at a mean temperature of 24° to 25° C. 
(75 • 2° to 77° F.) was found to be from twenty-eight to thirty-live 
days.f 

A dried and apparently not (piite mature larva of this 
species, from Amani, German East Africa (Dr. F. FosseZer), 
measures 6 mm. in length, but, since the specimen is unfor- 
tunately somewhat crushed, its maximum breadth cannot be 
stated. A pitpa (Figs. 5 B and 6 e, pp. 5 and 7) from Amani, alsC 
presented by Dr. Voss6ler, is 5*5 mm. long, by 3 mm. in 
greatest width. These specimens show tliat the most striking 
■characteristic of the larva and pupa of G. tacMnoides is the 
relatively large size of the tumid lips, which are actually larger 

♦ Captain R. Carter, loc. cit 

t C/* Roubaud, loc, dt, p. 407. 
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than in the case of pallulij)es (compare Figs. C K and 6 n, 
p,- 7), though the perl||ict^ insect of the latter is of course a 
much bigger fly tlian (?. iacliuioides. In the present species the 
tumid lips are just under 1 mm. in length, and the notch 
^between them is similar in shape to that between the lips of the 
"pupa of (t, morsitansj aithough not so narrow (compare Figs. 6 R 
. and 6 c, p. 7). The notch is inucli wider than, and has not 
.the characteristic shape r)f that exhibited by the pupa of 
G. palpalis (compaj’e Figs. 6 e and 0 v, p. 7). 

Synonymy, Affinities, and Distinctive Chauactehs. 

% . 

The identity of Glossina deconeiy Brumpt, with <?. tachiaokleSy 
Westw., was proved by tlie examination of specimens belonging 
to the original series of Gnlrrorsek kindly submitted to tlie 
author by J)r. IhTimpt.^ 

6f. tdrhinoides, whicli, besidoLS being one of the smallest, is 
also one of the most easily recognised members of its genus, is 
. readily distinguishable from the other species of the G. palpalk 
group, to wliiclt it lielongs, owing to the colouration and mai’kings 
* of its abdonu>n, in wliicli respects it presents a closer resemblance 
to G. pallidipes, Austen, oi^G, hngipalpw, Wiod., than to any 
t^pecies of its own group. Tlie cliaracteristic shape of the median 
pale area on the second abdominal segment, to wliicli attention 
has already been drawn, Avill however at once enabl(j(?. tachuioiden 
to be distinguished from any sjiocies of the G. 'inomians gvoM]), 
even though the fcnd tarsi be missing. 

* Cf, E. E. Austen, “ Supploinentary Notes on the Tsetso-FJies (Gemis 
QloSrSim, Wiedemann) ” : a Paper read in the Section of Tropical Diseases 
at the Annual .■ .f i;:.- British Medical Association, Oxford, July, 

1904: British '-i- -i , ■ September 1904. 
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CHAPTER V. 

THE GLOSSINA MOB.SITANS GROUP. 

SYNOPSIS OP SPECIES. 

1. Last two joints of front and middle tarsi with 

sharply defined, clove-brown or black tips* . . 2 

Ijast two joints of front and middle tarsi with- 
out sharply defined, clove-brown or black 
tips (front and middle tarsi either entirely 
pale or, at most, last two joints of front 
tarsi faintly brownish at the tips, and last 
joint and distal half of penultimate joint of 
middle tarsi light brown — never so dark as 
to form a sharp contrast with the remaining 
joints) pallidipcSi Austen. 

2. Third joint of antennae with a distinct fringe 

of fine hair on front margin; dark brown 
or clove-brown bands on abdominal seg- 
ments extending close to hind margins (i,e» 
pale ground colour, apart from the median 
interspace, confined to a very narrow hind 
border) lojigipalins, Wied. 

Third joint of antennae without a distinct 
fringe of fine hair on front margin; dark 
brown or clove-brown bands on abdominal 
segments not extending close to hind 
margins morsitans, Westw. 

Glossina morsitans, Westw.* 

(Plato V.) 

Glossina morsitans, Westwood, Proc. Zool. Soo. Lond., Part xviii, p. 261, 
Plate IX, figs. 1, la— 1/ (1850) ; Kirk, “ On the ‘ Tsetse ’ Ply of Tropical 
Africa ” (Qlossina vwrsitans^ Westwood), Journ. Linn. Soc., Zoology, 
Vol. VIII, pp. 149-156 (1865); Austen, “A Monograph of the Tseifee- 
Plios,” p. 81, Plate III (1908), and British Medical Journal, 
September 17th, 1904; Sander, ‘‘Die Tsotsen,” pp. 60-63 (Leipzig; 
J. A. Barth, 1905); Newstead, Bulletin of Entomological Research, 
Vol. II, Part 1, p. 32, fig. 16 (male genitalia) (April, 1911). 

9' — Length, ^ (15 specimens, from various localities) 
7*2 to 9 mm., ? (11 specimens, from various localities) 8’6 to' 

* The designation Glossina 7norsUans, as used in this book, includes 
G, snb^rporsitanSj Newst. - rxr.] ?. iy:r.i on pp. 61, 52, the author, provisionally 
at any rate, is inclined Newst., as a form or 

race of G. morsitans^ Westw,, rather than as a distinct species. 
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9‘6 mm. ; width of heL ^ 2-4 to 2-75 mm., ? 2-5 to just under 
,3 mm. j width of frontUt vortex, ^ 0-6 mm., ? 0-8 to 1 mm.; 
; length of wing, 7-6 tj8-2 mm., J 8-2 to 9-5 mm. 

Dorsum of thorax light grey, olivnceous-grei/, or smoke-grey 
in i „ drab-grey in ^ , the thoracic markings in both sexes incom- 
pletely developed, ami reduced to brotonish or mouse-grey longitudinal 
streaks; dorsum of abdomen Imff to ochraceous-buff (iii pinmxl 
, specimens sometimes mouse-grey or olivjiceous owing to post 
mortem changes), leith a larger or smaller clove-irtnon blotch 
(sofhetimes indistinct or almost wanting) near each basal angle of 
the sec(md segment, and the third to the sixth segments inclnsire 
each with a very conspicuous clove-brown transverse band, interrupted 
in the median line, not reaching the lateral margins, and not 
extending beyond the basal three-fourths of the segment-, if so far ; 
legs huff, last two joints of hhul tarsi clom-hrown or black, last two 
joints of front tarsi ami penultimate, joint of middle tarsi con- 
sptcuously tipped with clove-brown or dark broien, last joirt of 
' middle tarsi entirely dark brown above in typical rare, othermse . 
distal half or third of last joint of middle tarsi alone dark brown 
or clove-brown, remainder of joint merely brownish or even entirely 
pede. 

Head cream-buff, face and jowls crcam-colom-ed pollinoso, 
posterior surface olive-grey or smoke-groy, ocellar triangle smoko- 
grey, sides of front (parafrontals) in $ each with a dark brown 
blotch on upper jiart of lower h»ilf, wanting or at any rate 
smaller' and less conspicuous in $ ; frontal stripe buff, its upper 
or posterior extremity often more or loss mummy-brown ; ocellar 
spot dark grey, spots at base of vortical bristles dark brown, 
son)otimes connected by a transverse band of similar colour ; 
firat and second joints of antennae dark brown, distal extremity 
or^socond joint buff, tliird joint mouse-grey or drab-grey, posterior 
basal angle buff, front margin not fringed, arisU buff, penulti- 
mate joint at base and lower margin of proximal extremity of 
terminal joint dark brown, branched hairs about twenty-one in 
number; palpi buff, yellowish-grey above, tips mouse-grey or 
dark grey ; jiroboscis bulb clove-brown or dark brown. 

Thorax. — The markings on the dorsum are more or less 
incomplete vestiges of those exhibited by Ghssina palpalis, 
Rob.-Desv. (compare Plates V and I) ; pleurae smoke-grey in 
drab-grey in ? , pectus smoke-grey ; scutellum cream-buff, upper 



50 G. MORSITANS: xiBDOMEN AND LEGS. 

surfiico with a dark brown or brownisj/ patch, triarjgular in 
oiitlino, on each side of nic<iian lino ; anneal scutellar bristles in 
9 cxtieniely short, reduced to more stuinps. 

Abdomen . — Oji dorsal surffico, basal angles of second segment 
gi'oyish, seventh segment, posterior margin of sixth and sometimes 
also that of lifth segment, and lateral t margins and posterior 
angles of second to sixtli segments inclusive light grey pollinose ; 
the clove-brown, interrupted, transverse bands taper more or less 
abruptly towards the basal angles of the segments on wliich they 
are present, and at the median interruption, though sometimes 
straight-cut, are, in the inoi-e typical foimis, generally morei or 
loss rounded oft* or even partially obliterated } tlic obliteration of 



3 %. 14 . 

Distal fiortioii of iihdoiiion of Glossinri. vwi’sltaiifij W’eHtw., (ventral 
showing (fi) Jiypopysiuni and tlie lu'ctors* above it. (X ir'O 

hands, wlien it occurs, usually aflects the lowei* inner angles and 
m(.‘diad jxwtion of the hind margins «>f the two halves of the 
bands afleeted, oi-, at any rate, the inner extremities of the 
two halves i>f the bands, so that, even when the bands 
much obliterated, their outer extj*emitie.s are always visible ; 
sevenili segment in 9 'vitli a more or less distinct indication of 
an intetTuptod <*.lov e-brow ii band at base ; hypopygium of (J 
(Fig. 11) gi’eyish ochraceous-bufi*, large as c.ompared witli that of 
G. lonffijjaljHif, Wied. (compare Figs. 14 and 15). 

Lega. —Front femora on inside, middle and hind femora on 
outside moi*() or less infuscated (mouse-grey or greyish clove- 
hiown), outside of front femora also in some cases witli a small 

* ScG p. 14 (first paragriipli and note *). 
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dark patch beyond nf.i^ldle a dark brown elongate blotch on 
undo] side of middle knd liiud femora near distal extremity j 
middle and hind tibiae fAinetimes moi-e or loss infuscated on outer 



Filf. ir». 

Distal nort/ioi I of alMloniuii i»f Gto^simi lontflpafpls, WicrI., S (vriitral 
sliowins (/O liyi)Oi)yj<iuiii and tlio 'hei-toiH * ft])ov(* it. (X If).) 


sidoj })cnii]timafcc joint of hijid tarsi narrowly palo at oxtroine 
i)ase. 

faintly tingn^d with drab. Squamae waxen-wlnti", witli 
croa.)n-(;ol cured bordei* and fringe (fringe of antj.s<j[iiaina ])rowni.sli). 
Ha 1 1 ere a cr(;ain-eolo 1 1 r e( 1 . 


Glomna uiorKltana, form mhmnrsifapfi, Newst. 

GZossiaf/ Now.stoa Tropical Modicijio snid ParasiL- 

ology, Series T. M., Vol. JV, No, 8, i?. ;-{7t (Doeeinber iiO, IDIO) ; 
i>ulletin of Entomological JioscareJi, VoJ. fi, J^irt i, p. 3:j, lig. 17* 
p. 34 (iiialo genitalia) (April, lilll). * ^ 

llelyiiig chiefly on certain differences in the intfM’nal genital 
appendages of the mah?, j\Ir. New.stt^ad Inis i-econtly doscril)ed 
this foj'in as a i^pccies allied to the true G, momitanSj Wostw. ; 
but after making a minute oxttu’iial examination of the very 
largo number of typical and other specirncjns of 6?. morsitans, 
Westw., ]*ecoived within the last few years l)y tlie Hritish 
Museum (Natural History) from many different localities in 
u^trica, and comparing with them the typos f)i the supposc'd jicw 
species, which have been kindly presented to the National 

* See p. 14 (first pa.ragniph and note *). 
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CollectioTi by its author, T am satisfied jfliat it is impossible to 
regard submomiaiiSf Newst., as specifically distinct from 
6r. morsitans, Westw., and tliat it is ^n reality nothing more 
tliaii a fonn or race of the latter. As will shortly be shown, 
G, mori<itanH is the most widely distributed of all the Tsetse^flies, 
and it is, therefore, not surprisiiig to find that even morphological 
characters are not absolutely identical in the (!ase of specimens . 
from localities situated at.tlio opposite extremities of its area, 
and separated from one anotlier by some tliousaiids of miles. 
The form submornitana has hitlierto been found in West Africa 
and the Anglo-Eg^’ptian Sudan, and it is of course possible tliat, 
e.g, a male from JNorthej*n Nigeria belonging to this form might 
be incapable of mating with a feiruilo of the typical race of 

waraitans from the J^eehiianaland Protectorate. Still, if the 
area of G. morsitans could be traversed from end to end, starting 
from the J3echuanaland Protectorate or the North-Eastern 
TVansvaal and proceeding to Northern Nigeria or the Anglo- 
Egyptian Sudan, it is not unreasonable to suppose that it would 
he found tliat the form suhmorsHmis constitutes, as it were, one 
end of a cliain of groups of interbreeding Tsetsedlies, of which 
the other extremity would be represented by typical Qlomna 
morsitdus, Westw. 

As indicated in the description printed above, the dark bands 
on the abdomen of 6?. morsitans arc subject to much individual 
variation as regards the extent to which they are developed. 
Tlicj external characters ]iioiitioned by Mr. Newstead as serving 
to distinguish Iiis sub morsitans from G, morsifans, Westw., 

which are entirely derived from the abdominal bands, have been 
carefully tested by examining the materiaf' in tlie National 
Collection, and compai*ing it both Avith the types of the form 
suhmorsitans and with typical .specimens of G, morsitans, Westw., 
with the result tliat in eaeli case the character selected has 
sooner or later jiroved unreliable and ultimately invalid. 


Distribution of 6r. morsitans, Westw, 

Glossiaa nwsitans, AVestw., once regarded as an exclusively 
South African spiicies, is unquestionably th(? most widely dis- 
tributed of existing Tsetse-flies, since its range extends from 
Senegambia (about 1()° N.) in the north-Avest, to Southern 
Kordofan (about 12° N.) and Southern Abyssinia in the north- 
east, and thence southAvards to the Bochuanaland Protectorate 
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(Lake Ngami district), the North-Kasteni Transvaal, and 
-Zuliilaiid. Altliough ^resent knowledge Ls not sntficient to 
enable us to state whether (?. mornitans exists in every country 
and Protectorate williin the limits indicated, the species 
(besides occurring in the countries already iiientionod) is certainly 
found in : the Gambuif French Guinea, the Gold Coast (Northern 
Territories), Togoland, Dahomey, Northern Nigeria,* the Congo 
Free State (Katanga District), the, Bahr el-Gha/al Provinee of 
the Anglo- Egyptian 8udan, the Uganda Protectorate, German 
East Africa, the Nyasaland Protectorate, llluKlesia (N.-B., N.-W. 
and S.), and Portuguese East Africa. Owing to lijnitatious of 
space, it is nnfortiinatoly impossible to give (k^tails (localities, 
dates of capture, etc.) of the hundreds of si>ecimen.s of this sj)ecies 
received by the Dritisli Museum (Natural History) within the 
last eight years. 

Bioxomi<^.s. 

Until well within the last dooaflo, G, worsifans was almost 
the only Tsetse-fly of which the habits bad ever been obser^'ed, 
and the very numerous references to ‘‘ Tsetse ” in the writings 
of elepliant ajid oth(T big game hunters, explorers, and pioiioors 
in kSouGi and Soutli Central Africa, from the time of R. Gordon 
Cumming (1 850) down to the ju’csent <lay, refer almost exclusively 
to this species. It was to G. mon^iium that the na.njo Tsiitse ” 
was originally, fuid indeed until a few years ago exclusively 
applied, while even now the popular designation is still largely 
used in its original and restricted sense. For the wi’iting of an 
account of tlu) habits of Glomna mornltanH a mass of material 
lies ready to Iialki, and the statements available dowji to the 
year 1903 were duly suminariscVd by tlie author in his 

* III this survey no distinction is of course made between typical 
G. monitans^ Wostw., and G, morsitans form sabmorsitaufi, Newst., or any 
intermediate forms or varieties. The types of G. subvLorsiians^ Newst. 
(for the separation of wbieh from G. inorsitans, Wostw., the present 
author, as pointed out above, is unable to find sufficient ■".■I f! - 1 are 
from N. Nigeria, and New^stead cojisidcrs it ])roba])lo that a 'A i- \::-ican 
Tsotse-flios hitherto regarded as G. morsitann will prove “on further 
examination” to be referable to his G. mbmorsittim^ (cf. Now'stead, Ann. 
Trop. Med. and Parasitol., Series T. M., Vol. IV, No. 8, pp. 30!j-870, 
December 20, 1910). While it is true that the majority of West African 
specimens of G. Diorsitans in the British Museum (Natural History) may 
be regarded as belonging to the form subnwrsiians, Newst., the National 
Collection also i)ossessos specimens from Senegambia, the Northern 
Territories, Gold Coast, and N. Nigeria (Kontagora), which in all external 
characters, except for the fact that the last joint of the middle tarsi is 
clove-brown only at the distal extremity, are typical G. imrsitanSy Wostw. 
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‘ Monograph.’* In tlie present a oliinio, however, the space 
available renders it out of the (iiiestion to attein])t a reaume of 
the published obser\'ations on this subj4!?t- ; while, in view of the 
fact that the Entomological llesearc'.i Coniniitteo (Tropical 
Africa) is now endeavouring to collect and collate from reliable 
observers, resident on the spot, accurate statonients concerning 
the bionomics of (r, there is the less need for a 

suiiimary based largely on the results of nec(wsarily limited 
(»bsei‘vation, and ]'efei*ring in some cases to an epoch sijice passed 
away. A few points may, however, be notetl. 

As indicated by the term “ %-belt,’’ originally a}>plied to 
0\ rnorsitans, this species is usually confined to (juite detinite 
tracts, often of very limited extent. Within these “ belts ” the 
fly sometimes attacks human intruders in such numbers as to 
have been compared to a swarm of bees. Cover, usually in the 
shape of hirge trees with thick undergrowth, op(ui thic^kets, or 
scatteied, shadj^- trees is essential to the existence of G. luomtanSy 
which, like otlier species of Tsetse, is never found on the open, 
sun-scorched veld. Authorities like ilr.F.C. Selous, Sir John Kirk, 
ami others (whose expci*ienccs, it should be pointed out, relate, to 
the period before the l)ullalo was driven northward, or almost 
exterminated by rindorpest), write of G\ moi'slfaits occurring in 
swaiTiis on the banks and ‘‘along the waters edge” of the 
Zambesi, Chobe, llovuina and other rivers. Ro(^ent ohsou'vers, on 
the othei- hand, such as Dr. L. Sander (in German hiist Afiica), 
Sir Alfred Sharpe (in Xyasaland), and Mr. S. A. Neave (on the 
soutli-west shore of Lake Nyasa, aiul on the Luangwa Kiver in 
North-Eastern lihodesia), lay stress on the.^ fact that, in their 
experience, G, morsifans evinces a dislike Ifco, rather than a 
j.)refcrence for, the immtidiatt^ vicinity of water, wliether river or 
lake, and is not infre<[iiently met wdth at a considerable distance 
(half a Jiiile or so) from any ’water.J In this connection it is not 
uninteresting to remember that the oiiginal spociinens of 
G. momitans, found by Vardoii and Osw'ell in 1845, wore 
(>l)laiue(l on the Siloijuana Hills in the Northerji Transvaal, 
between the IVIagahuiueen or Nylstrooin liivei’ and the Limpopo.§ 

* Cf. 111. K. Austen, ‘‘A Monograph of the Tsetse-Flies,” pp. 6-23 (1903). 

t See BiilJetin of Fntomological liosearcL, Vol. I, Part 2, pp, 147-’149, 
and 1.02 153 (July, 1910). 

t .It may be noted that in Yola Province, Northern Nigeria, Dr. Dalziel 
has always found G. marsitans “out of siglit of water,” although near to 
it (see p. 44). 

§ Of. 10. E. Austen, “A Monograph of the Tsetse-Flies,” pp. 7, 83-84 
(1903). 
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^iosifina rnorsitans, indeed, is by no means coniinod to low-lying 
districts* Some three year's ago, Mr. E. A. Co].)Cinn.n, at that 
time District Connnisf^nei* at Kaseinpa, forwarded to tlie* 
Museinu a number of s|)c(.‘imcns of this sfxjcies taken by him in 
January, 1908, on tlio Congo-Zaiiilxwi waterslied, Kaseinpa 
District, Nortli-Wosterii lihtHlosia., at an altitude of from 5,000 
to 6,500 ft. Til Nyasaland, however, according to Sir Alfred 
Sharpe,* (?. morsifana is “seldom found aTiovo 3,000 feet.'’ 

The idea, formci'ly generally ontertaiiuxl, tha.t (H, iuffTtiitana 
“ appears to avoid tlie presence of man, au<i is I'arely finind in 
the vicinity of human luibitations, or within the contimvs of a 
town or other settlement,” f is only i)artiall 3 ' true, since native 
villages in areas in wliich this species occurs are often infested by 
the fly4 Tims Mr. R E. Hall, Native (Commissioner, Ijundazi, 
writing on “The ]\lovements of Oloioiina ntuniitaHS in th(i 
Lundazi District, North Eastern Jlhodesia,” § speaks of native . 
villages (Nawalia and vicinity) which are “full of lly '' at the 
present time, or in wliieh 0, morKltana was “a plague” soi»u^ six 
or seven years ago. In the Katanga Distri(;t of the Congo 
Eroci State, has been ol)sorv(«l by Dr. Sh(^Hield 

Neave to enter villages cm a caravan-path infested with the Hy, 
between tlui Lufira and Luahiba Hivers. || 

Glosttiua momtoiifi fciods with avidity on tlu5 l)l(»od of almost 
any huge mammal that comes in its way.lf The old <lis[)iit(‘ as 
to the spcH-iial depciiideiico of this spi^cies uj)on tlie buffalo {.Huhahis 
raff(rr)y which has so often beem alleged, still continues, and, in 
view of the emiiury now lieing proscujuted by the Entomological 
Research Committee,** anytliiiig like a final pronouncement upcui 
the question would be premature. All that need here be said is 
that tluj availahhi evidence upon the jxant is to a ccrtaiTi extcuit 

■■ Bulletin of Kiifcoiiiological Ilesearch, Vol. I, i'art 3, p. 174 {October, 
1010). 

t Svr Austen, “A of tlic Tsctso-.nies,” p. 2/3 (1003). 

{ According to Sir Allred Sharpe (loc, cit.), freedom from O. morsitmiR 
in tin: case of villages situated in fiy-aruas is due to tlio clearing of tho 
“Tr’vnr'V'-'r bush in order to make food-gardens. 

j,- !‘i. of Entomological Hcsoarcli, Vol. 1, Part 3, pp. 183-184, and 
sketch-map (Octohor, 1010). 

II (7/. Shefliold Noavo, M.R.C.P., M.R.C.S., British ]ModicaJ Journal, 
April 25, 1908, p. 988. 

f Like (7. brevqmlpis (see p. 94) the present species readily sucks tho 
blood of wild pigs ; in Nyasaland, according to Dr. H. Hcarscy, P.M.O., 
Nyasaland Protectorate, G. morsiiapx was on one occasion seen to settle 
“literally in hundreds’^ on tho carcass of a wart hog (c/. British Medical 
Journal, May 15, 1909, p. 1211). 

** Vide mpra, p. 51. 
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<?ontra(lictoiy. Whereas it is quite possible that formerly, 
Africa south of the Zambesi, this jiarticular Tsetse-fly was specially 
associated with and supported by tlici buffalo, since both were 
found in the same places, and the buffalcl in the region in question 
some five and thirty years ago far outnumbered all other game, 
the evidence of many reliable observers shows that, in other parts 
of Africa at the present day, G. Morsitans is in no w^ay specially 
tlependent upon the buffalo or any otlier species of game. 

Although by some observers stated to be most aggressive 
during the liottest liours, according to other authoi-ities Olossina 
morsitans attiicks liinnan beings tliroughoiit the day, in addition 
to biting, like other Tsetse-flies, during part of the night, 
especially when there is a bright moon and the weather is warm. 

Rkproduction and Preliminary Staoks. 

Accurate observations on the reproduction and preliminary 
stages of Glossina morsitans are urgently iieotled. TJiat this 
should be so is not a little siuqjrising when it is coimiderod that 
this Tsetse-fly may be said to ha'S'e boon a familiar insect ever 
since the species was described more than sixty years ago. In a 
letter published in The Field, of September 28, 1907, Mr. 11. 
L. Hargcr, late of .Nortli-Eastem Rliodesia, stated that he had 
often watclied G, morsiians depositing its “ eggs [/.c. larvae] in 
the damp soil tlirowii up by the digging of a trench ” round his 
tent. The species of Tsetse used by ^ir David ]>ruce in Zululand, 
in 1895-90, in tlie course of his epocb-makiiig researches into the 
etiolog)^ of Nagana, now proves to have been Glossina pallidipes, 
Austen, to which the larvae and pupae described and figured 
ill the ‘‘Furtlier Report^'* by the distinguished investigator 
referred to consequently belong. Hai-gcr’s brief statement there- 
fore represents all tliat has so far been published on- the life- 
bistory of Glossina morsitans. No larvae of this Tsetse-fly have 
as yet reached the Museum, but during the j)reparatiori of this 
A'olume the author received from Mr. R. W. Jack, Government 
EntonuJogist, Salisbury, Rhodesia, a pupa-case which undoubtedly 
belongs to G. morsitans (see Figs. 5 c and 6 c, pp. 5 and 7), 
accoinpaiiied by the following letter, dated “ Department of 
Agriculture, Salisbury (Rhodesia), 20tli Octolier, 1910.” 

** Further Report on the Tsetse Fly Disease, or Nagana, in Zululand.” 
By Surgeon-lMajor David Bruce, A.M.S. Ubombo, Zululand, 29th May, 
1890 {r,ondon : Harrison and Sons. 1897). Pp. 2-3, Plates I and II. 



a MOIiSlTANS: AFFINITIES, ETC. 


57 


“ I am sending you an empty pupa-(?Hse, whicli I believe to be 
that of the common Tsetse-fly {Glossina inorsitarm). It was taken 
.between the roots of aire(e {Fums '?) on tlie banks of (sixty 
or seventy yai'ds from) I, dry stream in the low veld below tlie 
escarpment in tlie Loniagundi district, Southern .Rhodesia, and 
east of the Huiiyaiii Ricer. I was at the time endeavouring to 
ascertain the breeding grounds of the common Tsetse, and the 
tree under wliicli the pupa-case wjis found was in the middle of a 
well populated belt of ‘ fly.’ Tlie eartli botweem tlie roots of the 
tree was of an easily-worked sandy natun^, and rich in humus. 
Numerous pupa-cases of other Diptera and of Lepidopti‘ra wci'o 
present, but of living Dipterous piijvie I was able to find none, 
nor was I able to disc<jvcr any more cases, in a state of preserva- 
tion .su/licicnt for recognition, during twelve days’ work in the 
^ fly ’ country. I may mention that the season on the low veld 
in that part i.s very late, and when I was there (Oetoher) no rain 
had fallen for several jnonths. It is possible that li\’ing pupae 
may be common after the first rains.” With his lt3tter Mr. Jack 
kindly enclosed a photograph sliowing tlio roots of tlie Firm tro(3, 
and the (ixact spot where the pupa-case w^a.s found. 

As will be seen from th<3 pliotograi>hs on pages 5 and 7 (Figs. 
5‘o, 5 p, G c, G p), tlie pupa-case of Ghmina momiavn is smaller 
than that of (?. paljjaUft and neater in appearance ; tlu3 tumid 
lips an3 also conspicuously smaller, and the notch between them 
lacks the characteristic ken-lioIe-liJce <’.onstriction exhibited by the 
notch between the lips oi tlie puparium of th(3 latUii* siiecies. The 
tumid lips are smaller than those of any other Ohuf^inn-piiimriiiui 
4 it present known. The sjiecimoii found by Mr. Jack measurers 
5‘4 mm. in length, by .‘i mm. in greatest bi-eadih : these ilinieusioiis > 
arc mucji smaller than those of the jmpa of tr. palliilipea (see 
p. 62), wliile tlu 3 size and shape of the tumid lips aiul the size of tlu^ 
intervening notch are very difterent {cp. Figs. G c and G d, p. 7). 


xVppixities and Distinctive Ciiauactkjis. 

Glossina monitans, Westw,, with G. paUUVpeH^ Austen (p. 58, 
Plate VI), and Q. longipaljun, Wied. (p. 6.*!, Plate VIT), forms 
the Glossina morsitans group of species, in which the abdomen is 
< 5 onspicuou.sly banded, while the first three joints of tlie liind 
tarsi arc pale. Apart from all other characters, G. morsitam is 
sufficiently distinguislicd from both the other members of its 
.group by the absence of a distinct fringe of flue hair on the front 
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margin of the third joint of the antennae, and the greater depth 
of the pale liind margins to the banded abdominal segments. 
F urthcr distinctive characters from 6f. jkdllidipvs are pointed out 
on page 6.‘1. I 

Glossina pallidipes, ‘^Vnsten. 

(Plato VI.) 

Glossina pallidipes, Austou, Monograph of the Tsotse-Flies,” p. 87, 

mate IV (1908). 

i , 9 . — Lengtli, (J (1 1 specimens) 8*5 to 10*4 mm., J (9 speci- 
mens) 9*75 to 11*25 mm.; width of head, $ just under 3 to 
3*2 mm., 9 3 to 3-25 mm. ; width of front at vertex, ^ 0*5 to 
0*G mm., 9 b*8 to 1 mm. ; Jengtli of wing, ^ 8 6 to 9*4 mm., 
9 9*5 to 10*25 mm. 

Mediam-fiizcd or rathrr large spears^ closely resemhlhig the 
Wed African G. loiigipalpis, Wied, (p. 63, Plate VII), Imt distin- 
guishable owing to the coloration of the last two joints of the front 
and middle tarsi, — Front in ^ very narrow ; dorsum of thorax 
olhe-grey, sinolee-grey, or drab-grci/y with the usual dark hrown^ 
longitudinal markings generally much reduced, broken up, and. but 
little conspicuous ; abdomen huff, dors^um with dark broivn or clove- 
brewn bands as shown in Plato VI ; legs huff, last two joints if hind 
tarsi clove-brown, front and middle tarsi cither entirely pale or, at 
most, last two joints of front tard faintly brownish at the tips, and 
last joint and distal half of penultimate joint of middle tarsi light 
hroiou- - never so dark as to form a sharp contrast with the remaining 
joints, ' 

Head cream-buir, face and jowls bright cream-coloured pol- 
linose, posterior surface liglit grey, ocellar triangle smoke-grey or 
drab-grey, sides of front (parafrontals) each with a dai*k brown 
elongate blotch, sometimes indistinct, a little below half way 
between level of ocellar spot and that of base of antennae; 
frontal stripe raw-sienmi-colou red, upper fourth mummy-brown or 
brownish ; ocellar spot slate-coloured, connected with clove-brown 
transverse band joining bases of vortical bristles; first and 
second joijits of antennae {<f. Fig. 8, p. 1 2) dark brown, third 
joint light or dark mouse-grey, more or less buff at base, elongate 
and with a prominent distal extremity, front margin with a 
conspicuous fringe of fine hair of moderate length, arista cream- 
huff or buff, base of penultimate and lower margin of proximal 
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c^remity of teriuiiinil joint dark brown, torininal joint olousjato 
and taporing, with a prominent ridge on upper side at base, 
branched hairs numerous i twenty-two to twenty-eight in number ; 
])alpi ci*eam-buff, yoliowilh smoko-grey above, slato-groy or dark 
greyish-brown at tips : hnlh dark mummy-brown or 

clove-brown, raw-ujiiber-toloured on each side, except as a rule at 
distal extremity. 

^ Aorfw*. “-“Pleurae and pectus grey, mouse-grey, or dark grey 
in , paler (smoke-grey or drab-grey) in J ; scutollum erc^am- 
buff, upper surface with a well marked dark brown blotch, 
triangular in outline, on each side of middle linc^ ; apical scutollar 
bristles long in both sexes. 

Ahdouuiu, — Dorsum {»f second segment with a dark brown 
blotch on each side (sometimes indistinct or wanting), not 
extending to latei'al or liind margins; dark handti on third to 
sixth segments inclusive rery dt^cp {i.t\ on each sogment tin* dark 
band, starting from front border, extends close to liind margin, 
thus contining the ground col(Mir, apart from the median inter- 
space, to i\. very narrow hind border) : i ach half of rack dark 
hand, when fully developed, is cut off Hpmrvly at tl»e median 
interruption, but in many specimens the inner cxtremiti(\s of ilm 
bands on the third and foni*th segments an^ partially oblit(n'at(Hl ; 
pr»sterioj' angles of second to sixtli segments in(;lusiv<». (a*eam- 
coloured ; seventh segment smoke-grey or divib-grty ; hypopyginm 
of (J ochraccons-bufr, broadly oval in outline ;i.s seen from ]>elo\v. 

Legs, — Tnnej* sui-faces of front femora, and usually ;iJso on Un- 
surfaces of middle and hind femora towards distal extremities 
more or less gnjy or greyish; middle femora sj»nietinu's with a 
mouse-grey streak on lower part of (nitor side, and middle and 
liind f(5mora each with the usual elongate <lark brown mark on 
under side near distal extremity. 

Wings liglit drab-coloured, unicolorous. Sfjnaniae waxen 
white, with cream-coloured bord<n\ Jlalferes cream-coloured. 

DjSTiuncTiox OF G, palUdipes, Austen. 

Tho area of distrilmtion i»f G. pallidipes, which is the eastern 
representative of the West African G, longipaliiis, Wied. (p. G;!, 
Plate VII), includes the south-eastern, and eastern poi tions of the 
African continent, and extends from Zululand at any I'atc to the 
northern boundary of the ISast Africa Protect ora t(j. So far as 
at present known, in addition to tlio countries mentioned, 
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6r. pallidipes occurs in Portuguese East Africa, the Nyasalaffid 
Protectorate., North-Eastern lihodesia, German East Africa, and 
the Uganda Protectorate. I 

The particulars with reference to tluj specimens of this species 
at present contained in the British Museum (Natural History) 
are as follows : — ^ 

Zululand : !(?,•*}? 9,^ precise locality unknown, 1910 
(forwarded by Sir C. J. It. Saunders, K.C.M.G. ; presented by 
Colonel Sir David Bruce, C.B., F.R.S., A.M.S.) ; 1 (J , 1 9 r 
Mtunziiii, 1910 (presentc^d l)y Colonel Sir David Bruce). Portu- 
guese East Africa : 3 (J (? j 2 9 9 » Maganja da Costa,. 
Quelimanc, Febi'iiaiy, 1911 (Dr. J. F, Sant^ Anna — forwarded 
for determination by the Director, Sleeping Sickness Bureau). 
Nyasahind Protectorate : 1 (J , Shii’e Highlands, caught in a. 
locality where Tsetse-flics were supposed to be non-existent, 1893' 
{Sir IL K, Johnston^ K.C.B.) ; 2 ^ ^ ^ precise locality 

uncertain, but probably Lunyina Itivcr, Henga, I89r) (Captain 
B. Omioahay), North-Eastern lihodesia : 1 (J , Lake Mweru, 
18-'J2. iii. 1892 {Captain Ji. Grawshau), German East Africa: 

1 <? J 9 9 (including the types of the species), Kilima Njaro, 
1888 (F. J. Jackmn, CJi., O.M,G.). Uganda Protectorate : 1 ^ ^ 

2 9 9? Busoga, 1903, and 1 , 1 9^ preci.se locality unknown, 

June, 1909 (Cohmel Sir David BrurOy C,B,y F^Ii.S.^ A,M,S.) 

4 (J ^ 9 9 9 9 Ivibero, Nile Province, between Nimule and 

Wadelai, June, 1906 (tlic late Dr. W. A. Densham). East Africa. 
Protectorate .*199 l^PP^'r Sabaki Biver, 1890, and 1 ^ “ caught 
in AVitu town,” 1891 (pi'eseiited by the late British East Africa. 
Company) ; 1 9 » Witu Forest, 1 895 (f/ie Sultan of Wifu ; pre- 
sented by the late W. S. Godfrey) ; 18 ^ , 2 9 9 > Machakos,. 

1897 (njccived from the Tsetse-fly Committee of tlie Royal 
Society); 3 (J , I 9? I'^anda Railway, 1897-1898 (the late 
Vvi. -Captain A. *7. Baal am) ; 1 9 » Uganda Railway (C. S. 
Briton) ; 1 c? > ^ (J j Tsavo River, 1902 (received from Colonel 
Sir David Bru(?e, C.B., F.R.S., A.IM.S.) ; 3^ , 2 9 9 9 Kibwezi,. 

Simba, and near Nairobi, “in railway carriage” (Dr. Moffaty 
per Colonel Sir David Bruce); 11 (J 9 9 9? Kibwejzi, 1903 
(received from the Sleejung Sickness Coinmission, per Dr. D. 
Nabarro); 6(J cf > Coslia, Jubalaiid, October, 1904, “said by the 
natives to be deadly to cattle and camels” (Bt. Major L. H. B. 

* One of these is gravid and contains an full-grown larva, - 

the tumid lips of which arc visible through ■ u- . -i:-- integument oi 
the posterior extremity of the fly. 
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D.S,0.) ; 1 ^ , Voi, 19. iii. 1906 (IF. I. Sdntir); 
1 9 , Kilindi, January, 1909 (received from R. J. Stordy). 

The occurrence of G, paUidipes in the Mozaiubi(iue district of 
Portuguese East Africaitis recorded by Professor Laveran, wlio 
states, on tlie authoritjijLrf M. 0. Vasse, that in the reigion in 
question G. palUdipeH fs found at liiglior altitudes than ff. 
Viwrsitans.* In the East Africa Protectorat(^, however, wliere it 
is said to l)e more widely distributed than any of its congeners, 
G. pallidtpes has not been observed at an altitude of more than 
5,000 fect.f In the Uganda Protectorate*., Dr. R. van Someren, 
wji'itiug from Fort Portal on January lOtli, 1911, states that the 
present species occurs, in comj^any with G, viontitauH, Westw., in 
several localities in Toro. 


Bionomics. 

The late Dr. W. A. Denshaiii, writing from Nimule on July 
24tb, 1900, with reference to Glomwt pallUlipes as observed and 
collected by him in the Nile Province, Uganda Protectorate, 
said : “ Of thirteen specimens taken, nine were males and four 
females. The flies wore found near and in a narrow belt of true 
forest at Kibei*o, between Nimule and Wadelai, in June, 1900, 
They were numerous along the native path, in long grass with 
scattered tree.s, for a quarter of a mile before reacliing the forest. 
Tliey attacked freely at 8.30 on a sunny morning, wej*o easily 
caught witli the hand, and were olAservod to bite throufrh ti wont 
blue service puttee. TJiey wx*re seen and caught ii]on<^ the iiativo 
path after entering tho forest, and for two miles the other side 
of tho belt, which is only about 300 yards in widtli, occasional 
flies W'ere seen until the village was reached, llalf-an-hour jiftcr 
arrival two >vere cai)tured by jny boys in cam]) and brought to 
me. On returning from the tillage next day no fli(3.s wej*e seen 
until nearing the forest, so that the ‘ occasional ^ flie-s mentjoned 
above may all have ))een ‘following' Hies. If so, they follow 
much further than G. palpalis, 'I’hero are many rhino, pig, and 
buflalo ill the forest, and Oolvhun monkeys ai'Ci numerous. There 
are no natives nearer than two miles, Imt a well-trodden path 
connects two villages, and passes tlirougJi tlic Fly. The nati\'es 

* Cf, A. Lavoraii, Compfces rendus des stances do I’Acadoinic dos 
Sciences, t. cxliv, p. 651 (1907). That G, pallidipcs also occurs in tlic 
littoral region of rortuguoso East Africa is i)foved by tho recent discovory 
of the species near Qiicliinaiie, by Dr. J. P. Sant’ Aujia {vide anpra). 

t Cf. Sleeping Sickness Bureau Bulletin, Vol. II, No. 18, p. 37 
(January 10, 1910). 
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know of the fly, but do not. consider it dangerous to animj^s. 
Tliey keep shcej) and goats, and drive them along tliis patli. No 
cattle are kept for many inil( 3 s round.” | 

In the East Atrica Protectoratji, wliere, according to 
Dr. P. tl. lioss, tlie species is most nymerous in August and 
lSei)tembcr, Dr. A. D. Milne, P.M.O., fitates that G. paUidipeSf 
in company with G. Imn'ipalpis and Jouf/lpmuls, attracted* by 
lamj)light frocjueiitly ojitors railway cai’riages when a train is 
waiting during the night at one of the stations in the lly-belt on 
the L'ganda liailway, and tluis may be carricnl for a distance of 
150 miles or morc.^" 

PUKLIMINAKV STA(iKS. 

A comparison of the pupae obtained by Colonel Sir J^avid 
Bruce in Zululand, and described and flgured 1)y the author in 
his Monograph of tlje Tsetse-Flics,” pp. 2G-28, Fig. 7 ( 1 903), with 
the pupa-<*ase of Glositina morsitans, Westw., recently discovered 
l)y Mr. ]{. W. Jack u.t lAunagundi, Southern Bhodosia (see p. 57, 
and compar<3 Figs. 6 n and G c, p. 7), conclusively shows that tJiere 
can be no doubt that the foj’uun* belong to G, jHtlUdiprH, Austen, 
’'ri.ie pupa of (t. paJlid}pf‘» tlion (Figs. 4, 5 i), (> i>;, as i*e])rcscnted 
by Sir David Jlriicci’s oxainples (four s])eci)nens), is froj»i G‘4 to 
7 imu. in IcTigtli, by 3‘4 to 3*75 jnin. in greatest wddth. The 
tumid lips, which are from 0-8 to I mm. long, Jind separated by a 
U-sliaped notch (somewhat resembling but with straighter sides 
and fiillei* a.t the bottom than the notch iri the case of the pupa 
of G, fnsra, "W^alk.), ar-o iniicli larg(jj* tluin the lips of the pu])a of 
^r. hiorsifaitif, while the notcli betweoii them is about twice as 
wide as in the latter. The notch is ([iiite tliflerent iji shai)e from 
that exhibitc'd hy tlie j)upa of G. hrrripaJ pifi, Newst. (compare 
Figs. G 1) and G a), and tlie inner edges of tlie distal iiortioiis of 
the lij^s are more rounded and less sharp than in the case of the 
j)Upa of (utlicr G. hvt'vipaliyls or G, fmea, 

An-'INITIKS AM) DlSTlNCmVE CllAUACTICUS. 

Among the species of tlui Gloi^sina mursHam groui) to which 
it belongs, 6f. paflid.iprs is distinguished from G, morsitaiiSy 
Westw., liifrt' fflla by the jji'esenco of a distinct fringe of fine 
hai!’ on the front margin of the third joint of the antennae, 
by the narrowness of tlie pale liind margins to the handed 

* Cf. Slovpiug Sickness Bureau BulJctiii, Vol. IT, No. 13, p. 37 
(January iO, lUlU). 
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aB^ominal seguionts, and by the coloration of the last two joints 
of the front and middle tarsi, as described in the diagnosis 
printed in italics above, .in the male sex it is distingiiisliod by 
tho narrower front, and jin both sexes G. pallidlpes may easily 
be separated from G, mo'liitans by tho shape of tho third joint 
of the antennae, which ill tlie former species is long and narrow, 
wits the distal extremity pointed and (especially in tho female) 
conspicuously tuj’nod forwards ; in G. mordtans tho tliii-d joint 
of the antennae is shorter and much broader (about Jialf as broad 
again as in 6?. yallidipes), and darker towards the tip, whicli is 
blunter and not so much turned forwards; tlio arista is also 
shorter in the other sjKicios mentioned than in G. pallidijics.^ 
From G. limgi].>al])iSi Wied., G, pallidijws^ which is as a rule a 
distinctly larger species, is distinguishable in botli sexos by tho 
absence of sharply delined dark ti^JS to the last two joints of tJie 
front and middle tarsi ; as rc^gards the males, oven tliough the 
front and middle tarsi be wanting, a male of G, palUdlpes can be 
distinguished from a male of G, by tho front being 

distinct!}^ narrower at the vertex than anteriorly, since tho inner 
margins of the (*.yes- converge above, whereas in </. lougipalpis 
the front is of the same widtli.or practically so througliout.f 


Glossina longipalpis, Wiod. 

(Plate Vn,) 

Glossina longipalpis, Wiodeuiaiiii, Aussorouropaischo zweilliigoligc 
Insokteu,” Zwoiter Theil, p. 254, Taf. ix, figs. 10, a, c (1830); 
Macquart, Hist. Nat. des Ins. Diptores, T. ii, p. 2-15 (1835), and Dipt. 
Exot., T. ii, 3, p. 113, 3^al). 14, fig. 1 (1843) ; Lichtwardt, Boitriigo zur 
Kolonialiiolitik und Kolonialwirtschaft, iv JaLrg., Heft 9, p. 2G4, et scfj., 
figs. 1,9, 10, et-c, (1908) ; Austen, “ A Monograph of tiio Tsetso-FUes,” 

' p. 90, riato V (1903). 

9 (J (10 sf)eciineus) 8*4 to 9 jmn., 9 (6 speci- 

mens) 9 to 10 mm. ; widtli of head in both sexes 2*75 to H mm. ; 

* To facilitate comparison, the antennae should be removed witJi a 
needle or tHe point of a iiue scalpel, mounted in glycerine and examined 
under a Ions. 

t Mr. Newstead’s reoeii tly published conclusion that Glossina pallulipcs, 
Austen, is merely a "colour variety” of G. h'vnvolpis, Wied. (c/. Annals 
of Tropical Medicine and Parasitology, Scries T.M., Voi. IV, No. 3, p. 371 
— December 20, 1910), has since proved to bo erroneous, and dne to the 
specimen used for examination having boon incorrectly dcborininod. The 
study by Mr. Nowstead of further material submitted to him by tho author 
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width of front at vertex, ^ 0'6 inm., 9 0*75 mm.; lengtV* of 
wing, ^ 8 to 8*6 mm., ? 8*75 to 9-25 mm. * 

Precisely similar to Glossina pallidipj s, Austen (p.58, Plate VI), 
in (jcneral a2)pearance, but di sting uisher^ by the last two joints of 
the f ront and middle tarsi having shar^tiy dejinod and conspicuous 
elooe-hrown tijm, and in the male sc.v by the front not being distmctly 
narrower at the vertex. 

Head cream-buff, face and jowls bright cream-coloured 
pollinoise, posterior surface smoke-grey, ocellar triangle smoke- 
grey or drab-grey, sides of front (parafrontals) each with a dark 
brown blotch, as in G. pallidipes ; frontal stripe tawny ocliraceous 
or ochraceoLis anteriorly, mummy-brown posteriorly ; ocellar spot 
and band joining bases of vortical bristles as in G. pallidipes ; 
first and second joints of antennae buff, dark brown on inner 
side, third joint mouse-grey, buff at extreme base, front margin 
fringed as in G. pallidipes, arista coloured as in G. paUidipes, 
but terminal joint without so prominent a ridg(5 on upper side 
at base and cohse(iuently not so tapering, branched hairs twenty- 
one to twenty-throe in number ; palpi as in G. pallidipes ; 
proboscis bulb dark sepia. 

Th(trax , — Dorsum olive-grey or dark olive-grey, with markings 
as in G. pallidipes; pleurae, pectus and scutellum as in 0. 
jjalUdi'pes ; apical scutellar bristles long in both sexes. 

Abdomen. Coloration and markings precisely the same as in 
Q. pallidipes, inner extremities of int(3rruptod bands on third and 
following segments often more or less obliterated. 

Legs. — Ci)loration, except in case of last two joints of front 
and middle tarsi, tlie same as in G. pallidipes. 

Wings, sqiunnae, and halteres as in G. pallidipes. 

Distkiuution of G. luitgipalpis, Wied. 

Although essentially a West African species, the range of 
which extends to the north-west as far as Seue^gal,'*'" OJosmia longi- 


sliowR tliiib mules of Cl. pallidipes and longipalpis are readily distinguish- 
ablo bv moans of their genital apxiendages (c/. Bulletin of Entomological 
lieseauch, Vol. 11, No. 1, pp. 30-32, Fig. 15, April, 1911). 

* For records of the occnrronce of G. ' . -t' ■' in Senegal, see 

Jjaveran, Comptes Rondn.s des Seances de des Sciences, 

T. cxliv, p. 547 (1907). For records from French Guinea and French 
Congo, see Lavoran, ibid.^ T. cxxxix, i). 059 (1904), and T. cxli, p. 931 
(1905), respectively. 
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pities is found at least as far to the south-east as the Katanga 
district of the Congo Free Stiite,* i.e. the south-eastern corner of 
Belgian Congo. As stated in the author’s ‘‘ Monograph, the 
Museum collection contaiL*? a male of this species, whicli, if its label 
may be trusted, was colkAtcxl by Dr. John Kirk (now Sir John 
Kirk, G.C.M.G., K.C.B.,iF.ll.8.) on the Zambesi. Specimens of 
Olomina palpalis, Rob-Desv., and Q, hrcmpalpis, Newst., in the 
. possession of the Museum, also bear similar labels, and according 
to a recently published extract from a letter from Sir John Kirk f 
all the Tsetse-flies brought homo by him, which were collected so long 
ago as 1864-, were obtained in the valley of the Zambesi, between 
Tote and the Victoria Falls. Even assuming that no Jiiistakt'. 
has been made in the labelling of this sj)e(jimon, it by no moans 
follows that O. hmfjipidpis is still to ho found on the Zambesi,* 
since we know, for instance, that Glosnina morfiitans, Westw., 
has disappeared from the Victoiia Falls, where at one time it 
abounded. Apart from statements relating to Sir John Kirk’s 
solitary specimen, there arc no records or other evidence, T-ecent 
or otherwise, of the occ^urrence of O, longipalpiH south o/ the 
Congo Free State; thcireforo, until indisputabkj proof to tljo 
contrary is received, it will be safer to regard Katajiga #is 
forming the southern limit of the range of G. so far 

as is at present known. Tlio authenticated area of distribution 
of Glossina hmgipalpisy which, as alretidy stated, is a West 
African species, extends then from Senegal to the Katanga 
district of the Congo Free State. 

The particulars with reference to the specimens of G. lomji- 
palpis (other than Sii* Jolin Kirks example) now in tiie British 
Museum (Natural History) are as follows : — tJold Coast : ^ $ y 

4 ? y , Dodowah (;J0 miles from Accra), “ veiy numerous after 
the break of the rains,” May, 1906 (6\ A, Laimj ) ; 1 d, Volta 
River, March, 1908 (G. G. Dfithfcon). Northern Nigeria: 1 , 

399 , Akwatcha, Bassa Province, «J'uly and August, 1906 
(Dr. G. J. Pirie, W.A.M.S.) : R. Niger, llorin Province, near 
Jebba, October, 1909 (Dr. C. W. McLcatf, W.A^M.S .) ; 1 (J , Baro, 
R. Niger, Nupo Province, 1909 (Dr. E. A. Gliartres, W.A.M.8.). 
Southern Nigeria : 5 (J (} , 2 $ 5 , Igbassa, Tjami, between Ijami 

* G. longipalpis is recorded from the Upper Luapula River by Nowsteacl 
and Todd (Annals of Tropical Medicine and Parasitology, Series T. 1^1. 
Vol. I, No. 1, p. 72 (February .1, 1907)); also from Lukafu, July, 190H, by 
Lavoran, Oomptos Kendus dcs Stances do rAcad6mie des Sciences 
T. cxxxix, p, 602 (1904), and T. cxli, p. 932 (1905). 

t E. E. Austen, “ A Monograph of the Tsetso-Elios,” p. 92 (1.903). 

t Cf. Sleeping Sickness Bureau Bulletin, No. 3, p. 125 (January, 3909). 
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and Meko, anti botwoen Moko and I^i^bassa (all localifciei^)^ in 
Western Province), April, 1908 {G. (1 Dndijeon)] 1 (J, 1 J, 
Sebc, I , between Olebakin and Tfon, May, 1908 ((?. C, Dudgeon). 

It will liavo been noticed tliat fbbe Museum lias as yet 
received no specimens of G. longq^did^irom Sierra Leone, wliere 
the type of the species (and therefore sfeso of the genus GlonHina) 
was obtained by the Swedish botanist Afzelius in the closing 
years of the eighteenth century. 

Bionomics. 

Like other Tiiembers of tlie Glossina worHitana group, 
to whicli it belongs, G. iongipalj>w would appear not to be so 
closely restricted to the immediate vicinity of water as the 
species belonging to tlio Okmina imIpaliH group often, although 
not invariably, are. A iield-uote attached by Mr. G. C. Dudgeon 
to a ^ and ? taken b}'^ him near Tjami, Southern Nigeria, in 
April, 1908, a.s mentioned above, states that they were caught in 
bush, where there was no Nvater and also no game, with the 
excei»tion of small antelope ; at Sebe, Southern Nigeria, where 
Air. Dudgeon found G. longlpalpis in Alay, 1908, game was repre- 
sented by the West African bullalo {Dubalm nanus). AVriting 
to tlio author on April 8th, 1907, with reference to G. longipalpis 
as found by him in Northern Nigeria, Dr, G. J. Pirie said: 
“ During the dry season at Akwateha (twenty-live miles inland 
from the lliver Benue), Bassa Province, Glossina kmgijtalpis av(i 
very few, wliile during the rains tlu^y are rather numerous, 
es])ecin.lly in the desner bush-jiatchcs along the small water- 
courses.” Dr. Pirie addetl that ‘‘ tryj)aiiosomiasis both of animals 
(hors(vs and dogs) and of man exists at Akwateha, especially 
ill the rainy season from Alay to October,” and that ho liad 
searched carefully for pa/pu/v,s, but, so far as he could 

judge, witliout success. 

At a certain spot on fhe Oiuhne Itiver, in Dahomoy, where 
both G. lougipalpis and jnilpnlis occur, the latter species, accord- 
ing to lloubaud, is for the most part conlined to the immediate 
vicinity of tlui watei* ami to the belt of forest fringing the banks ; 
G. longipalpls, on tlio other band, wliich is scarcely to bo found 
in tin? actual palpalis zone, predominates in the bush bounding 
the forest on the outer side, and is tliore preyed ujioii liy a 
11 ymenopteron belonging to a now sjiecies of the genus Bemhex.'^' 

**• Cf. E. Roubaud, (Jonmtos lleudiis des Stances dc I’Acadj'imie des 
Sciences, T. 151, ]SIo. H, p. 500 (August 253, 1910). 
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Jn Central Dahomey, whore, txccordiiig to Roiibaucl, tlio sexes 
show a w'oll-markcd separation or localisation, G. lontfipaljjis 
occurs in tlio vicinity of streams and large rivers. “ The males 
are found only in the eliin^ps of brushwood along the inner edgt^ 
of the forest belt near sWeams ; the females are to be mot with 
in open clearings where there are acacias and mimosas.'’ Itoubaiid 
states that in Dahomey (t, louyipalpia is abundant during the 
rains, but seems to disappear almost completely iu tlio dry 
season, especially aftej* the bush is burnt ; its luibitat is more 
restri(,*ted than that of either O. iavhhmidc.H or H, palpalis, both 
of which are also found in the same district, and it mingles with 
its congeners less than does eitlior of the two species mentioned. 
Like (1. paipalh and fachiuoides, 0. IfHtfifol/dfi in Dahomey, 
according to lioul»aud, lives chiefly at the expense of wild 
mammals, and accompanies big game in its movements ; th(i 
present s])ocies especially frcMpients jniths newly trodden by 
hiiipopotamiis and elephant.* 

Ill tlie Wosteni Province of Ashanti, according to Kinghorn, 
(j. lonyipalpis “is essc^ntially an 0 ])en country fly and is not 
found ill the forest licit.” f 

UliirKOI)LT(’TION AND PliELlMJNAHY StAGES. 

( iloHni na loiiyijm Ip'is i n Daliomcy was nciver ol iser v(id by 
Roubaud to copulate in ca]>tivity. Females kept by the observer 
referi'od to at 0. (77 ' F.) deposited a larva at intcirvals of 
about ten days, and the ])ii].>al stage, at an average temperature 
of from 24-"^ to 25"^ C. (75*2 to 77 " F.), was found to last from 
twenty-six to tliirty-live days.J 


Affinities and Djstinc’tivk Citajiaoteus. 

In the Ohifisina ntonsiUrtis grouf, to which, as already 
wstated, (1, loinjipalpia Ixflongs, tlui pi'cscnt spcjcios can be 
distinguished from O. momliaiiis, Wostw., intf'.r alia by some of 
the same cliaraicters as those serving to distinguish G. pallidipaH, 
Austen, from the species meiitioneil (see p. 02), i.r, by tlio 

* Cf, Fi. lloubaud, “ Etudos sur los Glossinos du moycu 

Dahomey”: Comptes Ileiidus dc ■ :.■■■■■ do 1’ Academic dcs Sciences, 

T. 152, No. 7, p. 400 (Fevrier 13, 1011). 

t Cf. Sleeping Sickness Bureau Bulletin, Vol. 3, No. 25, p. 13G 
(March 14, 1911). 

X Roubaud, loc. cii., p. 407. 
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presence of a distinct fringe of fine hair on the front margin 
of the third joint of the antennae, and by the naiTOwnesa 
of the pale liind margins to the bai^ded abdominal segments. 
The similarity in general appearance beffcween Glossrna Iongipalj)is 
and its eastern represent«ative O. has been referred to 

ill the diagnosis printed in italics abftve, whore the external 
characters by which the two sj^ecies may bo distinguished are 
also pointed out ; it may be added tliat Glosaina long i palpi 8 is 
usually a smaller insect than G. paUhlipes^ and that the specific 
differences i>resented by the male genital appendages liave <|uite 
recentlj^ been elucidated by Mr. Nevvstead. 
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CHAPTER VI. 

THE GLtlsSINA EUSCA GROUP. 

SYNOPSIS OF SPECIES. 

1. Third joint of antonnac fringed with fine 

hair on anterior and posterior margins ; 
fringe on anterior margin conapicnous 
under a hand>lcns magnifying 15 dia- 
meters (nominal), when head is viewed 
in proBle 2 

Third joint of antennae with fringe of lino 
hair on anterior margin so short as to ho 
scarcely noticeable under a hand-ions 
magnifying 15 diameters (nominal), when 
head is viewed in profile (longest hairs in 
fringe in length not exceeding one-sixth 
of width of third joint) ; palpi long and 
slender 

2. Longest Jiairs in fringe on front margin of 

third joint of antennae, in length equal 
to from one-fourth to ono-tliird (not 
exceeding one-third) of width of third 

■ joint ; palpi of moderate length tahamfonnis^ Westw. 

Longest hairs in fringe on front margin of 
third joint of antennae in length equal 
to from one-half to three-fourths of width 
of third joint ; palpi noticeably long and 
slender nigrofiisca^ Nowst. 

3. Pleurae drab-groy or isabella-coloured, hind 

coxae buff or greyish-buff fusm, Walk. 

Pleurae dark grey, hind coxae inouso-grcy. fusci])lexiriSy sp. nov. 

Glossina fusca, Walk. 

{Plato vin.) 

Stomoxys fuscus, Walker, List Dipt. Ins. in Coll. ]lrit. Mus., Part III, 
p. 682 (1849). 

Glossina fusca, Walker, “Entomologist,” Vol. VI., p. 328 (1873) {nrc 
Austen, Monograph of the Tsetse-Plies, pp. 95-07, Plato VI (1903)) ; 
Newstoad, Annals of Tropical Medicine and Parasitology, Series T. M., 
Vol. rV, No. 3, pp. 370, 373 (December 20, 1910). 

y. — Lengtli, (f (12 specimens) 9'6 to II ’6 mm., ? 
(24 specimens) 10'5 to 11'8 mm. ; width of head, ^ 3 to 
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3-25 mni., J 3*2 to 3-4 min. ; width of front at vertex, 

O’ 6 mm., 9 0*6 to just under 1 mm. ; lengtli of portion of 
jialpi projecting beyond margin of buccal cavity, i 3*2 to 
3*6 mm., 9 3*6 to 4*5 mm. ; lengtli of wing,' (f 10 to 11 mm., 
9 10*8 to 12*6 mm. \ 

(; 

Large, dark brown, dark-winged. Hj^ecies, with long ami dender 
palpi, and without distinct dark hands on the abdomen, which is 
lighter at the base ; .in general appearance verji closely resembling 
(Glossina nigrofusca, Niiwst. (p. 77), but distinguishable in both 
sexes by the third joint of the antennae not being clothed with long 



Autonua of Ghmina fuRca, Walk. (X .‘JO.) 

and Jine pale hair, forming a. eompie.nous fringe down the anterior 
and 'jmsterior edges. 

Head buff or cream-buff, posterior surface smoke-grey, face, 
sides of front, and posterior orbits below yellowish pollinose ; 
frontal stripe davk brown or mummy-brown, its anterior extremity' 
mummy-brown or russet-brown ; ocellar spot dark brown, con- 
nected with dark bi-own transverse band joining bases of vertical 
bristles ; antennae partly buff, jiartly brown or mouse-grey, 
second joint dark bi*owu at least on inner surface, tliird joint 
(tij) of wliich is prominent) buff at base and on posterior margin, 
clsowbore dai*k brown or mouse-grey, viewed in profile fairly 
bvoiid, not clothed with long and line pale hair, fringe of minute 
hairs on front and hind margins in length not isxcecding one- 
sixth of breiwlth of third joint {cf. Figs. 16, 19 and J8), arista 
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terminal joint stout, dark brown at base beneath, branched 
hairs seventeen to twenty in nunibor ; lyalpi buff, mouse-grey on 
upper portion of outer surface, and dark brown at tips ; proboscis 
bulb buff-yellow or orange-buff*, often with ii dark brown blotch 
on its upper lateral niar*i;in on eaeli side. 

Thorax, — Dorsum n?ouse-groy, witli dark brown mar’kings of 
the usual type, as sliown in Hate VIII ; pleurae and 2>ectns drab- 
grey or isabella-coloured pollinose, stornojileurae witli a black or 
clove-browji blotch (cov(U‘od and partial!}" obscured by yellowish 
pollen) on eacli side of median ventral line, betAveon front and 
middle eoxae ; upper surface of scutellum dark brown, impressed 
median line and uiuler surfawi buff, apicul scutellar bristles of J 
long or fairly long, 

Ahdo)aen, - -Dorsum of first and second segments light Jiuimmy- 
brown or dull cinnamon, dorsum of remaining segments dark 
brown ; basal angles, lateral margins, and hind border of second 
segment usually infuscated ; tliird and fourth scigments often' 
with a paler area (of same colour as median i)ortioii of second 
segment) in centre, though tluui* liind borders are still dark 
brown ; i)08terior angles and lateral margins of third to sixth 
segments inclusive yellowish-grey indliiiosc ; seventh segment 
yellow isli-grey or brownish-grey jxdlinoso ; liypopygium of ^ {(f. 
Fig. 17, A, 76) Isabel lacoloured, greyisli-buff, or gnyish fawn- 
coloured. 

Legs buff or ocliraceous-buff, front femora iisuallj^ with a 
more or less well-marked mouse-grey oi* greyish-brown streak on 
inner side, middle and hind femora often with a similar streak 
on outer vside of their distal halves, and freipiently also with the 
usual dark brown or mummy-browni elongate blotch on their 
under side n(?ar distal extremity ; hind tibiae usually with a 
more oj* less distinct dark brown or brown j>a,rtial ring round 
middle, and middle tibiae generally with a vcistige of a eorrev 
siwudiiig I'ing ; tips of hind tibiae on outer side and ui)i)er side 
of first three joints of hind tarsi mummy-brc»wn ; short, felt-lik(5 
hair clothing tij^s of hind til)ia<^ on inner side, and also clothing 
under side of iirst three joints of liind tarsi, shining tawny 
ochracoous ; tips of last two joints of front and middle tarsi dai-k 
brown, last two joints of hind tarsi entirely elovci-hrown. 

Wings dull sepia-coloured, fairly dark ; alula paler (almost 
hyaline) ; bent-up i)ortion of fourth longitudinal vein, excei)t at 
each end, paler ; aTitcrior transverse vein, although thicker at 
its extremity in contact with the third longitudinal vein, not so 



72 .DISTEIBUTION OF OLOSSINA FUSCA. 


ii(.)ticeably incrassatc as is the anterior extremity of the sn^e 
transverse vein in the wing of O. brevipalpis, Newst. ; posterior 
transverse vein and portion of fourth iojigitiidinal vein immedi- 
ately beyond it sometiiiios slightly infuscatcd. Squamae semi- 
hyaline, fringe long, yellowish. Halteres (Teaiiid)uH*. ^ 

Since the type of the present species is damaged, and of 
unknown provenance, the re-description printed above has been 
prepared from a ^ from Masaku, Ronictta District, Sierra Leone 
Pj'otectorate, 16. ix. 1909 (Dr. J, J, Moorey WA.M.S.), and a J 
from lloje, Liberia, 21. v. 1909 {Major A. PnarHCy B.A.M.C,). 

Distribution of G.fusca,Wnlk. 

The specimens aA ailable for examination show tliat the range 
of the true 6r. fusvay Walk., as described above, extends at any 
rate from the Sierra Leone to the Uganda Protectorates, although 
no examines of tlie species have as yet been received at the 
British Aluseiun (Natural History) from French Guinea, the 
French Ivory Coast, Togolarid, Dahomey, Cameroon, French 
Congo, or the Congo Free State. There is at presemt no 
evidence that the species occurs in the East Africa Protectorate, 
(hu’jiifMi East Africa, the Nyasaland Protectorate, Portuguese 
East .tXirica, or Rhodesia. 

The folloAving are the data with reference to the specimens 
examined, other than those already mentioned 

Sieri-a Leone Protectorate: 1 (J, Warima, 9. ix. 1905, and 
cf 5 '> 9 9j Robarri, 9, 10. ix. 1905 {Captain — now Major — 
if. 17. Grattan, It.A.M.C.) ; 1 J, Rotofunk, September, 1906 
{F. A.. G. Fido); 1 Dodo, 15. iv. 1909, 1 ?, Congo, 
11 . iv. 1909 {Major A, Pearse, It.A.M.C,) \ 1 (J , Myopo, 
15. ix. 1909, 299 , Yelli and Moyamba, 13, 23. ix. 1909, 
1 9, doctors quarters, Moyamba, 1. x. 1909, 4 9 9 » Monpeh, 
Matotoka, Maboon, and Connabai, 22-29. i. 1910 — all localities 
in Ronictta Disti’ict (Dr. J. J, Aloore, W.A,M,S,), Liberia : 
1 (J, Dombolo, 23. hi. 1909, “taken on an elephant,^' 1 9 j 
D a, 20. iv. 1909, 1 Da, 25. iv, 1909, 1 9 j 01 ^ between 
Hove and Condo, 2. v. 1909, 1 9 j Bukei, 13. v. 1909, 
1 (J , Simbek, 16, v. 1909, “caught buzzing round a candle, 
about S.30 P.M.,” 1 (J, Simbek, 18, v. 1909 {Major A, Pearse, 
Z/.A.3f.C.}. Cold Coast Protectorate: 1 9 » R^^^su, Ashanti, 
It. xii. 1907, “caught in tent, 5.45 p.m.” (Dr. 17. M. Graham, 
W.A.M.S,). Northern Nigeria: 2 9 9 j Ttiear rest-house, Ife, 



FUSCA: BIONOMICS AND PUPAL STACK. 73 


%nd iu bush between Poiiiia and Alin, 9. xi. 1910 ( — Walton). 
Southern Nigeria: 1 (J, Okigwi, 30. v. 1910 {J. J. Simpmn) 

1 <J , Tkorn, Cross River, Eastern Province, 6. yii. 1910 (Dr. 
W. S. Clarh); 1 (J, Oban, 17. viii. 1910, and 1 J, Cross 
River, Eastern Proviiice, 1910 {J. H. J. Farquhar). Uganda 
Protectorate : 1 9 j Bugoma Forest, 35 miles Avest of Hoinia, 
close to sliore of Lake Albert, 1905, “caught biting mitive’’ 
(Captain A. C. H. Gray, B.A.M.C.) ; 1 9 > north-east side of Lake 
Edward, 1900 (received from Dr. A. T). P. Hodges, P.M.O.) ; 1 9 
(with its i)uparium), bred from pupa found near soutli -oast corner 
of Lake Albert, 5. xii. 1906 (Dr. A. G. liaysitawr). 

Bionomics. 

Dr. A. Kinghorii, who has observed 0. fn»ca in Ashanti, 
states that as regards its habitat this species resembles (}. hnyi’ 
palpin inucli more clos(ily tlian G. palqxtHit. “ It was usually 
found just at the fringe of patclios of bush, and it was rare to 
catcli more tliari one specimen or at most a couple). It feeds not 
unconnnonly at night, and may be met with in dull or rainy 
weather.” Specimens of G. fnsai once or twice vsettled on 
Dr. Kinghorii “ on a ])itoh-black, rainy niglit.”*' 

PitKLIMlNARY STAGES. 

All that can at 2 )resont bo said as to the life-history of G.fusca, 
Walk., relates to the pupal stage. On December btli, 1906, 
Dr*. A. G. Bagshawo (now Director of the Sleeping Sickness 
P>uroau) found in a dry gully in the vicinity of tlie Mi/.izi River, 
n(vir the south-east cornei* of Lake Albert, Uganda Protectoratoj 
number of empty puparia belonging to the present species, 
together with one pupa from which the liy referred to above 
■subseciucntly emerged. These specimens, which were aftfirwards 
presented to the National Collection by Dr. A. I). P. Hodges, 
P.M.O., Uganda Protectorate, sliow that the pupa of G. fnsca. 
measures some 8 mm. in length, by about 4’5 mm. in greatest 
breadth, and consecpiontly agrees in its dimensions with the pujia 
of <?. hrcvipalpin, Newst.f The pupae of these Wo species can, 
however, at once be distinguished by the shape of the notch 
between the tumid lips or anal protuberances (vp. Figs. 6 n and 6 a). 

* Sleeping Sickness Bureau Bulletin, Vol. 3, No. 25, p. 136 (March 14, 

t See p. 96. 
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If a pupa of each species be placed side by side in tlio position 
shown in the figures, that is to say with the tumid lips directed' 
upwards, and tlie more convex surface of what is now tlie upper 
extremity of the pui.)a towards the observer, in such a way that 
the tumid lips are viewed exactly in profjle, it will bo seen that 
where^is the notch between the lips of the pupa of G, hrevi- 
palpis is relati\'e]y wide and shallow, looking something like a 
wide V,* tlie (corresponding notch in the cascc c»f the pupa of 
0. fnsca is narrower, deepen*, and distinctly U"shai)ed. The 
edges of tlie tumid lips are also sharpei* in tlie latter than in the 
former species, in which the lips liave a decidedly bluntc]* and 
less cleanlj^-cut ajjpearance. I'he brc^iidtli of tlu^ posterior 
extremity of the pupa (as measured by a boi'izoTital line drawn 
through the tumid lips Avhen the pupa is in the position indicated) 
is greater in (L fmm tliaii in G, hrro{p((lpifi, and in the same 
j>osition tlio outer mai’gins of the lips in the former an^ more 
convex. 


Apfinitiks anm) Distixotivio CnAKACmis. 

With Glosi^ina nUjrofascn^ Newst. (sec liolow, p. 77), G. faaci- 
pleuris^ Austen (p. 75), and G. tabanifonulu, Wostw. (]>. 81), 
G, fusca forms an easily re(30gnisable group (which may be te'irmcd 
the Glofisina fuaca group) of Tsefee-flies, characterised by large 
size, a genei'al dark brown coloration of tlu.^ body without con- 
spicuous bands on the abdomen, and dusky wings. In G.fuara^ 
mgrofnara^ and fnscqjleuris the palpi (and })roboscis) ai*e notice- 
ably long(M* lhajj in any other speci(.\s of the genus ; in G, fahani- 
formh tlicy are of apiiroximately the same length as in G, hrevi- 
palpln^ Nowst. From G. mgrofusat and tahiunformis, G.fmea can 
at once be distinguished by the fringe of minute hairs on tlie front 
margin of tlie third joint of the antenna, instead of licing easily 
visibki when the antenna is examined under a platyscopic lens 
magnifying 15 diameters (nominal), and in length at least (iqual 
to one-fourth of the width of the third joint, being so short as to 
be scarcely noticeable iinde?* a liuis of tlie kind mention(id : f the 
lengtli of tiw^ I'alpi in G, fnma will also assist in distinguishing it 
from G. tabanifonuis. The coloration of the pleurae (wliicli are 
drab-gr(3y or isabella-colourecl instead of dark grey) and of the 
hind coxae (wliicli are buiror greyish-buff’ instead of mouse-grey), 
a,s well as the greater thickness of the black hairs fringing the 

t C/. figs. 18,19,^0. 


* Sre p, 90. 
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I|)sterior odge^ of the hind coxae, will servo to distinguish G.fusra 
from G. fuscijileuris, with regard to whicli further distinctive 
characters will he found under the hcj^iding of tlie latter. 


Glossina fuscipleuris, sp. nov. 

(J^'’ig. 17, B.) 

Glossina fusca, Austen {neo Walker), Trans. Zool. Soc. London, Vol, XIX, 
Part 1, p. 100 (October, 1909). 

(f. - Length (1 specimen) 10-25 mm. ; width of head 3 mm. ; 
width of front at vertex jiLst over 0*5 mm. ; length of i)orti()n of 
palpi projecting beyond margin of buccal cavity 3-() min. ; length 
of wing 10-4 mm. 

Duslqj Hperiea^ allie.d to and reacmhllng (t. fusca, TFnZ/c.,* hut 
distmguiHhvd by ilir. pleurae being darh grey imiead of drah-grey or 
Isabella-coloured , by the hind coxae bei)aj mouse-grey instead if huff 
or grcyish-hu(l\ and by the blade hair fringing the posterior margin 
of the hind coxae hrioto being distinctly longer and finer. 

Head isahella-c^oloiired, face and sides of front shimmering 
3 'ellowisli ijolliiiose, posterior surface inouse-groy ; frontal stripe 
dark brown ; ocellar spot of same colour as frontal stripe, trans- 
verse band connecting bases of v(irtical bristles darker ; antennae 
clove-l)rown, third joint dull cream-huff at base, without a 
oonsjiicuoiLs fringe of line hair, arista bull’, dark brown beneath, 
brancluMl hairs nineteen in number in typical spocimoii ; pa/pf 
dark mouse-grey on outer side, darker at tips, extreme base 
hnfli ; proboscis-bulb yellowisli, with a dark brown blotch on its 
upper lateral margin on each side. 

-LleiHjral (joloration of dorsum elovo-hrown, owing to 
usual loiigitmlinal markings lieing well developed but not sharply 
defined ; humeral calli and space on front margin on each side of 
admiidiaii stripes olive-grey, interspaces between clove-brown 
longitudinal markings clsusvliere light mouso-grey; pectus of 
same colour as ideurae ; sciitellum as in G. fusca. 

Abdomen. — First segment buff ; dorsum of second segment raw- 
umber-coloured, brownish at sides and on hind margin ; dorsum 
of third to sixth segments inclusive clove-brown, lateral margins 

* OJ. p G9 and Plate VIII. 
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and posterioi* angles ,sin()kc3-gi*ey ; seventh segment smoke-gr^y 
pollinose, C(3iitral area mouse-grey ; hypopygium drab, viewed 
from litJow mor(3 oval in outline (less Hattoned at tlie sides) than 
that of a.fmca, Walk. (</. Fig. 17). 

Lv(Jh raw-sieniia-coloured ] upper surface of femora dusky 
(dark grey ot* greyish-brown) ; middle aiid hind tibiae with an 
incomplete dark brown I'irig round centre ; distal halves of last 
two joints of front and middle tarsi dark brown, remainder of 
last joint of middle tarsi brownish ; last two joints of hind tarsi 
clove-bi’own, third jtrint of hind tarsi dark brown (less dark than 



Fig. 17. 


•istal oxlriiinity of S of (A) Glosnim fusca, Walk., ami (jO G. f uscipfcuna, 

sp. iiov. (ventral aspeet), showing (h) hypopygia and (heel.) licctfns.* (x 15 .) 

last two joints), second joint of hind tarsi brown, first joint of 
hind tarsi brownish above. 

Wing.^ dull s(Ji)ia-colourod, fairly dark ; extremity of anterior 
transverse vein in (xmtact with third longitudinal vein coii- 
si)icuoiJsly incrassat(3 ; alula paler than remainder^ of wing, 
nearly hyaline. Stjuamae tlusky, of same colour as membrane of 
wing ; fj'inge of s(|uamao brownish. Haltercs cream-buff. 

Tlie ty})ical sjxicinien of this species is a (J in the British 
Aluseiiin (Natural History) from the Eturi Forest, north-eastern 
Congo Free State, between Irumu and Avuhubi, alt. 2,000 ft., 
Oct. 1906 (Uon. Gmild Laggt^ ixnA A, F. B. TFo//rt.<{/mi.),— collected 
during the Huwenzori Expedition, 1905-1906. 

* l^ec p. 14 (first paragraph and no to *). 
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Disteibution op O. fuscipleuris, sp. iiov. 

Since tlie typo i« the only example of G. fuacipleurh yet 
received, all that can at present bo said as to distribution is that 
the species occurs in the forest region in the north-east of tlie 
Congo Free Ktato. ■ 


Bionomics. 

Unknown. 

Affinities and Dm’inctive Ciiaeactkrs. 

Mention has already lieen made of tfie fact that this species 
belongs to tlio Ghmimi fusca group. ^ Fi'oni G, fusc.n itself, 
whicli is its nearest ally, G. fusnplcnris may be distinguished by 
thecharacters afTorded by the pleurae, hind coxae, and hy])opygiinn, 
as noted in tlui diagnosis and description pi‘inted above. From 
Q. nujrofmra^ Newst.,f and (?. iahaniformls, \Vestw.,J G. fusr!- 
pleuris, apart from its smaller size, differs in the third joint of 
the antennae not being cons])icuously fringed with fine hair ; 
from G, tohani/ormw the present species may also lie distinguished 
by the (at least relatively) greatei* length of its palpi. 


Glossina nigrofusca, Newst. 

(ii^ig. 18 .) 

Glossina nigrofusca, Nowsiead', Annals of Tropical Mccliciiio and Parasit- 
ology, Scries T. M., Yol. .IV, No. 3, p. 370 (Dccoinbor 20, 19,10). 

Glossina grossa, Nowstoad, ibid,, p. 373 (nec Bigot). 

^ , 9 .--Length, ^ (2 specimens) 12-4 mm., 9 specimens) 
12'2 mm.; width of head, ^ 3'4 to 3’75 inm., 9 ‘1'75 mm.; 
width of front at vertex, ^ O’G to just under 1 mm., 9 1 uim. ; 
length of' portion of palpi jirojectiug beyond margin of buccal 
cavity, (f 4 to 4*4 mm., 9 mm.; length of wing, ^ 11 t(^ 
11‘75 mm., 9 12*75 mm. 

Befsembling Glossina fusca. Walk, (see p. 69 and Plate VIII), 
especially in the 9 ^ex, but distingvialiable inter alia by the. third 
joint of the antennae being clothed with long and fine pale liair^ 


* Cf. p. 74. 


t See below. 


t P. 81. 
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forming a conspicnons frimje down the anterior and posterior edftes 
{rf. ]S and 16), the length of the fringe on the anterior edge 
hang equal to from one-half to three fourths of the loidth of the 
third joint. 

Head gi*eyisli-buif, poLsterioi* surface smoko-groy or snouse- 
’ frontal stripe mummy-brown, paler anteriorly ; ocellar spot 
and dark brown traus^s'erso band joining bases of vortical bristles 
as in G, fiisea ; antennae partly bulf, partly brown oi- mouse-grey, 
second joint brown or dark brown, third joint mouso-grey or 
greyisli-broAvn, more or* less buff at base, longer and narrower 
than in G.fusca (cp. Figs. 18 and 1C), distal extremity prominent, 



Antonna of Glonsina nUjrofuaea^ Ncw.sl. (x 30.) 

soinetimes very i)rominent, arista bull', terminal joint as usual 
dark brown at base beneath, ridge on upper side of proximal 
portion of terminal joint very projnineiit, branched hairs more 
numerous and closer together than in G. fusca, t^aryirig in 
number frojn twenty- two to twenty-eight or twenty-nine ; palpi 
slender, lighter or darker niou.se-grey on outer side above, dark 
brown at tips, buff' or greyish below on proximal tliree-fourths ; 
proboscis Imlb as in G. f nsra. 

Thorax,- Dorsum jiiouse-grey or drab-grey, with dark (olive- 
brown or dark bi*own) markings of the usual tyj) 0 ; the latter, 
though usually not clearly defined, are often so extensive that 
little of the grey interspaces is visible; pleurae and pectus 
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smoke-groy polliiioso, sternopleurae, as in G.fmca, with a dark 
blAeh on each side of median ventral line ; scutolluni as in 
^G. fu8ca, but apical scutclthr hriaileti of 9 (no far at luast as may 
be judged from a single spochnou *) shorier, little more tliaii half 
so long as theses of ^ . 

Ahflomen.- clove-brown or dark brown, first sogmout, 

second segment oxcci)t hind border and an ill-defined area on 
each side, and often also an ill-defined median area on third and 
fourtli segments (not reaching Jiind borders), ciniiainon ; posterior 
angles and extreme lateral edges of third to sixth segments 
inclusive smoke-grey or drab-grey pollinose; seventh segment 
brownish-grey or mouse-grey pollinose, lighter gj*('y on sides; 
hypopygium of ^ isabella-colourcd or greyish fawn-coloured. 

Legs buff or oclij*aceous-bufl*, upper portion of IV'.mora on 
inner and outer sides, cxcoi)t at base and also at distal (Extremity 
in case of hind pair, moi*e or less greyisli-brown or mouso-gre'y ; 
dark brown elongate l)lotch on under side of middle and liind 
femora near distal extremity often strongly marked ; middle and 
hind tibiae with a more or less conspicuous (somoti}nos veiy 
conspicuous) dark brown ring I'ound middle'., front tibiae also 
often witli a more or less distinct traijo of a C()iTes])ondiijg mark, 
tips of hind tibiao with a faint brown blotch on outer side ; tips 
of last two joints of iniddle tarsi and tip of pcuiultiinate joint of 
front tarsi dark brown, tip of last joint of fj'ont tarsi brown (less 
dark than tij) of pi'eceding joint), last two joints of hind tarsi 
entirely clove-brown, upper side of remaining joints of hind tarsi 
mummy-brown oi* paler (cinnamon), third joint of hind tarsi 
somotiiiK^s dark brown at tij); short, felt-like liair on innei’ side 
of tips of hind tibiae and under side of first tl:r(.*e joints of hind 
tarsi as in G. fmea. 

Wings f sqiiamao, and halt eves as in Gfusra, 

Tlie above re-description has been drawn up frf)m a ^ and 9 
from Ashaoti (JDr. W. M. Graham), in tlie Museum collection. 

DiSTRint’TiON oii' G, nigrofmea, Newst. 

The few’ specimens of this species rec-eived or recorded up to 
the present time show that the range of G, mgrofusca extends at 
any rate from Aslianti (wdiere, according to JJr. Graliam, it 
appears to bo of local rather than general occui’rencc) to the 

* One of the two females available for examination has lost its apical 
SGutellar bristles. 
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Free Instate. Tlie data with regard to the four examples 
in tlie possession of tlie llritish Museum (Natural History)^are 
as follows : — 

(.loltl Coast Protectorate: 1 9, Dunkwa, Aslianti, 23, v. 
1907, “caught at 2.30 p.m. on collector’s leg,” and 1 ^ , Obuasi, 
Aslianti, 31. vii. 1907, “in biisli path” (Dr. }\\ M, Grahamf 
ir.A.3f.A».). Southern Nigeria : 1 (J, Oiii lliver, 70 miles east 
of Lagos, 1(>. v. 1910, “caught in house, biting log of European 
sejited at tabhi,” and 1 9 , same locality, i. xii. 1910, “ caught in 
house” (Dr. IF. A, Lamhoni: presented by the Entomological 
liosoai-cli Cominittoo). Newstead records 2 ^ and 1 9 > 
taken in Ashanti, at ►Sunyani, Odumase, and Atroni, on March 5, 
April 27, and August 1(), 1910, respectively (Dr. A. Kin y horn), 
and 1 ^ , caught at Kasongo, Congo Free State, on February 6, 
1904 (the late Dr. J. E. Dutton and Dr. J, X. Todd). 

IhONOMlOS. 

All that can as yet be said under tins heading may be 
gatluii'od from the brief notes planted in the previous paragraph, 
which show tliat Q. niyrofunrn sometimes enters houses and will 
even attack the inmates, and that it apjiears to settle by 
prefer‘ence on the legs. 

SyNOXYMA^ ArriNITIES, and DlSTlaXCTIVE ClIAKAOTERR. 

The present species was actually dosciabed by Newstead 
under the name (riosshm yrosna, J3igot, which, as will be vseon 
below, f now jn-ovos to b(i a synonym of G. tahaniforntis, Westw. 
The alternative name niyrofiisca, suggested by Newstead for 
what he called G. yroasa in the event of his spoeJes being found 
to be distinct from Uigot’s, must therefore be adopted. 

As stated above, J in dealing witli the afliniti(\s of Glossvna 
Juaca^ Walk., Glosaina niyrofusra belongs to the G. fnsra group, 
from the three othe.r inoiiibers ol’ which at present known 
it may be distiuguishecl l>y the lengtli of the fine hair on the 
third joint of tlie antennae (eonniaro Figs. 18, 19 and 16). 
Altliough the females of G. nlyrofasra find fmea closely resemble 
each other in general appearance, the former is on the whole a 
larger and bulkier insect; the head in both sexes is distinctly 
wider in G. niyrofusra than in G.fusca,iind tlie second abdominal 


* Loc, cit.j p. 37'i. 


t cy, p. 81. 


: p. 71. 
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sogment in tliij male is also broader in tlio former than in the 
latter. In. size and general appeai'anco tliere is a close resem- 
blance between G. mgwfusca and G. iahanifomda^ Wostw.,* but 
the former may bo distinguishcjtl by the greater length of tlie 
palpi, as well as of the hair on the anterior and posterior edges 
of the thii’d antenna] joint. 


Glossina tabaniformis, Westw. 

(Mg. 19.) 

Glossina tabaniformis, Westwood, Proc. Zool. Roc. J^ond., J'art XVlIl, 
p. 208, Plato XIX, lig. 3 (1850) : — tu^c Stuhliujiiiu, Boricht iibor Jjiind- 
mid Po.r.stwirtscIiuft in Dcutacli-Ostafrikii, P>d. i, 'IJ»)ft 2, p. 173 (1002). 

Glossina grossa, Bigot, Ann. Soc. But. Pr., Vol. LX, p. 377 (1891). 

9 . .Length, $ (I specimen) lO* ! mm., 9 s])ecimens) 
10*25 to J0*8 mm. ; width of head, ^ 3*25 mm., 9 mm.; 

width of fnmt at vertex, (J 0*6 mm,, 9 (^’^*> to just under I mm. ; 
length of portion of palpi projecting beyojid margin of l)nccal 
cavity, ^ 3 mm., 9 tio 3*25 mm. length of wing, ^ 10 mm., 
9 11*75 to 12*25 mm. 

Large, dark hrown, danhy-winged species, closeJt/ resemhUug 
Ct. nigrofusca, NewtiL, in general appearance, hul distinguished hy 
the palpi (and 2 yrobo 8 eis) being nuich shorter, and by the length of 
the. fringe of fine hair on the anterior edge of the third joint of the. 
antennae nut exceeding one-third, (instead, of being equal to f rom one- 
half to three-fourths) of the loidth (f the third jidnt (cf. Figs. 19 
and 18). 

Head cream-huff, antennal cavity i)earl-grey, posterior surface 
of lioad mouse-grey ; frontal stripe mummy-'brcjwn, paler ante- 
riorly ; oeclJar spot inconsjacuous, of same colour as frontal stripC', 
transA orse band joining bases of vertical bristles dark brown ; 

partly buff, partly dark brown or brownish, second joint 
mainly dark bi'own or more or less broAvnish, tliird joint dark 
brown (a larger or smaller area at base buff oi* eream-biiff), often 

* Sec bcloAv. 

t In the case of tho typo of G. grossa^ Big. (a 9), which, through tlio 
kindness of Mr. G. II. Vorrall, is noAV in the Britirih Museum (Natural 
History), tho portion of tho palpi ijrojecting boyond tho margin of tho 
buccal cavity is soniovvliat longer, and measures 3*5 mm. 

G 2 
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broader and in J at any rate usually sliorter than in (?. mgro- 
fuHca^ Nowst. {cf. Figs. 19 and 18), distal extremity proraiifent, 
fxdnge of liair on front margin in length equal to from one-fourth 
to one-tliii*d of width of third joint, fringe of minute hairs on 
liind margin also much or distinctly sliorter than corresponding 
fringe in casf3 of Q, nigrofusca, arista buff, 'first and second joints 
and third joint at base dark brown bcneatli, branched hairs from 
eighteen to twenty-throe in niimbor ; palpi dark mouse-grey on 
outer side above, dark brown at tips, proximal three-fourths buff 
below ; the palj/i usually appear less slender- — i.e. broader (viewed 



Fig. iv). 

Antenna of Glossina tafmnifontm, Westw. (x 30.) 


from above) and deeper (\'icwod from the side) — than those of 
G. nigrofnsca ; proboscis bulb as in latter species. 

Thorax. — General coloration as in G. nigrofusca, usual dark 
markings of dorsum moi*e or less distinct; apical scutellar 
bi'istles of 2 f^horb (about four-iiftlis so long as those of ). 

Ahdenien as in G. nigrof mca. 

Legs buff, femora less iiifuscated chan those of G. nigrofusca; 
middle femora sometimes with a dark greyish-brown elongate 
blotch on outer side beyond middle, hind femora occasionally 
with a faint indication of a similar iiifuscatioii ; middle and hind 
tibiae with a vestige of a more or less incomplete dark brown 
ring round middle, which, however, may be very faint or entirely 
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wai^ting, hind tibiao Avith no trace of a brown blotch on ont(‘r 
side at distal oxtrcjinity ; tarsi as in G. nigrofmra, tliough upper 
side of first three joints of iiind tarsi is sonietinies scarcely darker 
than the hind tibia. 

Wings, sqHamaa, and luM rvs as in G. nigrofnsca. 

Altliougli, through the kindness of Pi‘ofc^ssor E. B. Poulton, 
P.R.S., I have been enabled to ro-exaniine the typo of this species 
(a 9 from tlie Gold Coast, in tlio Oxford Museum*), since the 
insect is somewhat faded, the above re- description lias been 
draAvn. up from a ^ and 9 taken at Oban, Southc^rn Nigm*ia, 
in August, 1910, l>y Mr. J. H. J. Fanpdiar, and f)resented to 
the British Museum (Natural History) liy tlie Entomological 
llesearch Oonunitttie. 


DiSTRiiUT'rroN op G. fahani/orniis, Westw. 

All that can at jiresent bo said under this heading is that 
the area of distribution of G. tahaniformis includes the 1 voiy 
and (.Tiold Coasts, Southern Nigeria, and the Congo hVee State. 
The following are the data Avith refereni*.e to the specimens 
examined, in addition to those already mentioned : - -PriMicli 
Ivory Coast : 1. 9 typo of Q. grossa, Bigot), Assinio (67/. 
Allnaad: presented by Mr. G. IT. Verrall). Southern Nigeria: 
I 9i Tkom, Cross River, Eastern Province, 0. vi. 1910 (Dr, TI6 /S. 
ChfrJc : the property of tlie Entomological Research Committee). 
Congo Free State: 1 9? Leopoldville, 2(.). xii. 1003 [the late Dr. 
J. M Dutton, and Drs. J. L. Todd and C. Christ g). 


Bionomics. 

It Avoiild seem probable that the observations by Di*. C. 
Christy, published by the i>resent writer in the British MrdiraJ 
Journal of Septeiuber 17, 1904, as referring to G. fnsca, actually 
related to G. tahaniformis. If this be so, !l)r. Christ 3 ''^s state- 
ments show that in the Congo Free State G. tahaniformis may 
be found round houses and on board ri\’^er steamers, and that 
it bites by night — at any rate, until about 11.0 r.M. 


* Cf. Austen, “A Monograph of tho Tsetse-Flies,” p. 98 (1903). 
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Affinities and Distinctive CiiAJiACTEJiS. t 

So far, at least, as regards oxternal characters, Gloasina 
taham for nils Jiiay bo distinguished from 6r, nigrofusca, Newst. 
(p. 77), Walk. (p. (iO), and Austen (p, 75) 

— the three otlier species of the Gloats ina fnaca group at present 
Icnown, by the comparative shortness of its palpi ; the length of 
the fringe of hair on the front bordtir of the third joint of the 
antennae will also serve to distinguish G. tahaniformia from 
G, nigrofosca on tlie one hand, and fj*om G. fuaca and fuavvj^tlvurla 
on the other. The general resemblance of both G. nigrof usca and 
fi(sca to 6r. tdbantformia is certainly very strong, and it is possible 
that either the lirst or last mentioned species may ultimately 
prove to be a form of G\ fuaca, Walk. ; in order to decide this 
qucistion, how(3ver, a comparison of the male genital appendages is 
essential, and for tliis purpose the material at 2^t'esent available 
is insullicient in the case of 6r. tabaniforutia. 



CHAPTER VII. 

THE GLOSSINA BREVTPALPlri (HIOGP. 

SYNOPSIS OF SPECIES. 

1. Dorsinii of thorax with four sharply ilofined, 

dark brown, moro or less oval or elongate 
spots, arranged in a parallelogram, two in 
front of and two behind the transverse 
suture; proboscis bulb with a sharply 
defined brown or dark brown tip longiiiennis^ Corti. 

Dorsum of thorax without such si)oLs ; pro- 
boscis bulb not brown or dark brown at 
the tip 

2. Wings with upper, tliickcned portion of 

anterior trausvorst^ vein much darker in 
colour than adjacent veins, and thus stand- 
ing out conspicuously against the rest of 
the wing brcvij}(tlins^ Newst. 

Wings with upper, thickened portion of 
anterior transverse vein not niucli darker 
iu colour than adjacent veins, and thus 
not standing out conspicuously against 
the rest of the wing (wings pi'aotically 
iinicolorous) me.diconm,, sp. nov. 

Glossina brevipalpis, Nenvst.. 

{Vhite IX.) 

Glossina brevipalpis, Nowstoad, Annals of Tropical Medicine and Parasit- 
ology, Series T. if., Vol. IV, No. d, p. 372 (Doceinlmr 20, 1010). 

Glossina fusca, Austen (nec W'alker) ; Austen, JMouogrsph oi tlie Tsolsc- 
Elies, pp. 0/i--97, Plato VI (1003); Sand(n\ Die I’setsen, pp. Cf)-68 
(1905); ICoeh, Deutsche Medizinischo Wochenschrift, J:kl. xxxi 
(Novcmhc]' 23, 1905), — transhited by P. Ealcke in Journal of Tropical 
Medicine, Vol. IX, pp. .137--138 (1900) ; Stulilinann, Arbeitcn aus dem 
Kaiserlichou Cicsundlieitsamto, Bd. xxvi, Ifei’t 3, p. 301 el acq, (1907) ; 
Davoy, Bulletin of Ejiitomological Kesearcb, Vol, I, Part 2, pp. 143-145 
(July, 1910) ; Pask, i»p. 145 -140; Sanderson, Bulletin of Entomo- 
logical JtescarcJi, Vol. I, Part 3, i)p. 225-220 (October, 1910), and 
Vol. I, Part 4, pp. 299-302 (January, 1911); S. A. Neavo, ibid,, 
pp. 300 -310. 

Glossina tabaniformis, Stulilmann (ncc Westwood), Bericbt iiber Land- 
und Forstwirtschaft in Deutsch-Ostafrika, ild. i, Ifoft 2, p. 173 (L902), 

9* — T^ongth, $ (317 spocimons) 10'2 to 12'25 nnri., 
9 (42 specimens) 11 to 13-5 ram.; width of head, 3*25 to 
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.‘}‘6 mm., y .'^•25 to 6'7r) mm. ; width of front at vertex, ^^'5 
to 0-6 mm., 9 .just inidor 1 mm. to 1 mm. ; length of portion of 
pal 2 }i projeoting beyond margin of buccal cavity, i 2’25 to 



Kig. 20. 

Ueiuls of mules of (il) Glossdna brevipalpin, News!., (7?) G.fufica^ Walk., and {€) Gr. medi- 
contm, sp. iiov. (jsee i>. 9«), dorsal aspect ; showing- differences in the size and shape 
of the head as a whole, in the shape of the eyes, and in tlie length of the 
palpi. (X iO.) 


3 mm., 9 3 to 3*25 mm.; lengtli of wing, (J ]0'2 to 12 mm., 
9 1 1*5 to 14 mm. 

Largn somewhat resemhJiiifj G. longipennis, Cortij hut 

distin^/uished inter calia hj/ the front heimj narrower^ and hf the 
ahsence of a dark brown ocellar sjjot, of a brown tip to the proboscis 
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iitZfc, aiul of the characteristic darl- hroton spots on the dorsum of 
tl* thorax; distinguished from ijr. fuijca, Walle., inter alia hi/ the 
proboscis and jinlpi being much shorter, the head {cspccialiy in the 
$ ) distinctly wider and in both sexes closer to the thorax, the front 



Vif?. 21. 

IJcads of females of (i1) Glosaina- brempajpi^, Newst., (7/) (4. fuaca, Walk., and {C)G. 
medicorumt sp. nov. (we p. 9S), dorsal aspect; showinj^ ditrercnoes in the size and 
shape of t he head as a whole, in tho shai)e of the eyes, and in the length of the 
palpi. (X 10.) 

in thfi relatireh/ narroioer, the fronted fitnpe and general 
coloration of the doraum of the thorax and of the wingH jj^nder, the 
mnal longitudinal niarJcings on the dorsum of the thorax generally 
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lens strongly devidoped^ the size being often larger, and the general 
appearance usvalhj bulkier . ^ 

Head cream-huff, posterior surface greyisli ; frontal stripe 
buff, or light j-a\v-sioniia coloured ; ocellar spot light brownish, 
inconspicuous, ocolli relatively large ; face (including facial pit), 
frontal margins narrowly, and posterior orbits below sliimnioring 
whitish-yellow pollinose ) bases of vertical bi'istles connected by 
a more or less distinct brown or brownish baud ; eyes with their 
tivinsverse diameters longer than in G. fusca, so that, when the) 
head is ^'iewed from above, its lateral portions appear somewhat 
flattened in an antero-posterior direction ; antennae buff or cream- 
buff, second joint brown on inside, third joint brown or dark 
brown except extreme base or proximal third, anterior distal 
extremity of third joint often i^rominent, arista buff, tcnniiml 
joint fairly stout, dark brown at base beneath, branched hairs 
eighteen to twenty-two in nwiiher ; palpi huti] lighter in colour 
as >vell as shorter than in Q. fusca aiwl also stouter, mouse-grey 
on upper portion of outer surface and darker at tips ; proboscis 
bulb pale yellow, often with a brown spot on its upper margin on 
each side. 

Thorax light mousc-groy or isabolla-col cured, dorsum in 
rubbed speeijuons sometimes tinged with fawn colour, scries of 
markings on dorsum, as described for G, palpalis, ruucli reduced 
and often very inc()ns]i)icuous, mouse-grey or light brown ; most- 
distinct arc the two narrow admedian stripes, the narrow curved 
strii )0 outside these on each side, two faint blotches enclosed b}’^ 
each curved stripe, one in front of and one bohiiid the transverse 
suture, and the spot on the suture, between the admedian and 
the curved stripe on each side; spot on inner margin of Inimeral 
callus usually very faint ; dark blotches on pectus (sternopleurac), 
which arc often conspicuous in G, fusca, scarcely visible, or 
brownish in colour and faintly indicated; scutellum greyish- 
brown, margin and impressed median line buff <.)r cream-buft', 
apical scutellar bristles in 9 of medium length. 

Abdomen, — Dorsum dark brown, first segment, and also 
second segment to a greater or less extent, paler, ocliracoous-buff 
or cinnamon-colourcd, extreme hind margins of second to sixth 
segments inclusive usually pale (cream-buff), posterior angles of 
these segments di'ab-grey or smoke-grey, dark brown area 
occijpying third to sixth segments inclusive, sometimes distinctly 
broken up into a series of ijiterrui)ted transverse bands ; seventli 
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Kegmoiit in both sexes yollowisli-grey or fn,\vn-c*o]oiii*e(l pollinose ; 
hypopygiuiu of $ (l^ig. 24 a , p. 99) buff pollinose, schmi fnun below 
roughly oval in outline, with its antorior margin llattoned ; 
longer hfiir at l>ase of second segment goldoii-^^elJow in jnidcile, 
dark brown oj * l)Iack at sides ; tiiird, foui'tJi and fifth segments 
very short (shorter than corresponding segments in G. ftisra). 

Legs ])ujr, middle ami hind tibiae as a rule witli (at any rate 
an indication of) a brown ring roujul middle, most conspie-nous, 
darkest, and often complete on hinil tibiae, fainter, gc'iunally 
incomplete, a/id often reduced to a ]ner(! tracer on midilkt tibiae, 
front tibiaci usnalJ^’' with a A'(\stig<^ of a (^oi’respojiding ring, 
generally reduced to a faint brownish blotch on iusi<le in 
middle ; fi*ont femora on inside (sometimes also on outside), 
middle and hind femora on outside towards distal evtrtuniiy 
usually sliglitly infusca.t(^d, middle femora gcmerally with a 
hrownisl) blotch on under side uair tip ; fi-ont and hind tibiae 
towards the ti]>s and first thiHAe joints of front and bind tarsi 
clothed iKUK^'ith with short golden pile : last two joints o^‘ front 
tarsi more or less infuscated at tlie tips ; last two jt)ints of 
middle and hind tarsi, t^xcept proximal half of pemiltimate joint 
of middle tarsi, dark brown ; extreme tips of other ta,rsal joints 
someti mos inf useate( 1 . 

IViugs jiaJo isalxilla-c^olourcd, distal extremity sonu'wJiat 
darker than proximal third; A'oiiis pahs tawny, uj>per portion 
of anterior transvesrse vein strongly incrassate, antorioi* ti*a-ns- 
vejrsc vein together with a<Ijac(‘nt ])ortioii of fourth longitudinal 
vein lying towa-rds bas(5 of wing, as well a-s ]H)storior trans\'erse 
vein and poi’tion of hsurth vein iminedia,t(sly beyond, conspicuously 
infuscated ; basal porthm of the veins frojn the second to the 
sixth also darker. Squamae, not infuscated, fringe of ])ale 
In'ownish or yellowish, fine, silky hair rather long. 7l(dtrns 
croairi-buir. 

T]i( 3 sp<3cimeiis from wliich the above desci'ij>tion has been 
drawn, up are a (J and ? from the Nyasaland Protectorate 
(Di\ J. Ji. Dave if : presented by the Entomological Jhisi^arcli 
Committee (Tropical Africa)), in tiui .J>ritisb Museum ColJc^c- 
tion - tlic (J from North Nyasa, taken in the CAening 
on the .Karon ga-vSongwo roud, two iriiles south of Kaporo, 
5. viii. 1909, the ? caught at Nkomo, Marimba district, 
23. i. 1910. 
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DiSTjiijiiJTJ,ON OF 6r. btevlpaljjis, Newst. 

(ilosshia hrvipal^jis, to wliicli tho iijiino G, fused has liitherto 
boon a])i>lied in error, is the common lar^o Tsetse-fly in many 
parts of Soutli-Coiitral and East Africa, but, altliougli found in 
the Congo Free State, it docs not, so far as our present know- 
ledge goes, occur in West Africa proper, lleliable records and 
tlio data attached to the specimens available for examination 
sliow that G. brevipaijiis exists in Portuguese East Africa, tho 
Nyasaland Protectorate (where it has a wide distribution, being 
abiindajit at certain seasons in and near tlio Songwe Valley, at 
the north end of Lake Nyasa, besides occuiTing in and on the 
edge of the Klepliant IMarsh, near tho Lower Sliire Rivei*, to the 
south of the lake*), North-Eastern Rhodesia, I Gci'inau East 
Africa (where it is found in large nuinb(u*s in the vicinity of 
Ainajii — at the foot of tlie Csambara Mountains - and also 
tdsewhei'c J), tho (Britisli) East Africa Protectorate, tho .Katanga 
district of the Congo Free State, and in Angola. 

Tt lias not been thought necessary to give precise details 
concerning the localities and dates of capture of the whole of 
the 359 specimens examined, the majority of which were 
collected in tho Nyasaland Protectorate by Drs. Sanderson 
and Davoy, to whose pnpers ((piuted above) reference should 
be made for furtluu* information. The data as to the speci- 
mens received from countries other than Nyasaland are as 
follows : — 

Portuguese East Africa : ^ ^ (J , 1 9 , Bamboo Creek, Beira 
Railway, 1908 (received from LI. E. W, Bevan, M.R.O.V.S.). 
Nortli-lCastern Rliodesia : 1 (J, Kanga Stream, eight miles oast 
of Hargreaves, Luangwa Valley, ‘‘just after sunset,” 16. ix. 1910, 
and 1 9 , witliiii a few Jmiidred yards of Mhlilo’s, fourteen miles 
east of Hargreaves, “about 10 a.m.” 17. ix, 1910 (S. A. Neave: 
presented by the Eiittiinologieal Research Committee). German 
East Africa: 1 J, KiJiiiui Njaro, 1888 {F, J. JaclcsoUj C.R, 
C.M.G.) y 1 1 <? (J , 7 9 9 bred in cajitivity), 2 dried 
larvae and 11 pupae and puparia, Araani, January, 1907 

* Cf. Sanderson, loc. cil.^ p. 299, and Davey, loc. ciL, p. 143. 

t For notes on tho oeoiirrence of O. brcvipaljns in N.-E. Rhodesia, 
wlioro it has hitherto been met with only in tho Luangwa Valley, in the 
vlchiity of ITni-srcaves (Chutika’s), and in very small numbers, see 
S. A. Neave, Bulletin of Entomological Research, Vol, I, Part 4, pp. 306-310 
(January, 1911). 

1 Cf, Stuhlmann, Arb. a. d. Kais. Gosundheitsamte, Bd. xxvi, Heft 3, 
pp. 301-302 (1907). 
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{D)\ F. VosseJer). Ecost Africa Protectcrato : ] 9 , Ujipor 

Safcaki River, 1890 (i)resented by the late Biitisli East Africa 
Company) ; 1 9 » Ugfuida Railway (? Kiboko River or Sabaki 
River, near its jiuujtion witb the Tsavo River), 1898 (/Ac late 
Vet.-CitpL A, J. IIaslmn)\ 1 , 2 9 9> Witu Fovest, 1895 

{the Sultan of Witu — presented by the late W. S. (io(Jf?‘tn’) ; 
2 9 9> Kibwezi, 1903, “in railwa}?' cam.-igo’^ {Di\ It. U. 
Moffat, C.M.G. per Colonel Sir David jijiiee, C.H., F.R.S., 
A.M.S.) ; 10 ^ (fj 10 9 Eibwezi, 1903 (received from the 
Sleeping Sickness Commission, j)er Di*. J). Nabari*o) ; 1 9 j 

Mwatato district, near Voi, January, 1909 (received from 
R. J. Sturdy). Congo Free State (Katanga district): '1 (? , 

near Charowi, 21. vi. 1907, and 12 ({, 3 9 9? Kinbo Falls, 
Liifira River (Lat. 9^ 30' S., Long. 27^ E.), 23. vi. 1907 
{S. Neavv, M.B.C.P., M\ltAlS.)\ 1 cJ , 1 9 , Kiuho Falls, 
2. viii. 1909 {l)i\ F. 0. Stifchr). Angola: 1 9 j Caiihoca, 
17. viii. 1910 (Dr. W. J. Aueorfje). 


Bionomics. 

In view of the possibility that (?. hirvqmlpia may ere loiig be 
proved to bo a carrier of human tiypanosomiasis, and tlie fact 
that in the German liast African littoral, at Jiny i*aks it is 
stated to be the chief disseminator of Isetso-fly disease among 
domestic animals,* si)0(iial imi)ortanco attaches l-o a kjiowltjdge 
of the bionomics of the present sp(icies. Although many 
important details liave doubtless still to be recorded, tJianks 
to the observations and writings of Drs. Franz Stuhlrnann, 
J. B. Davey, and Meredith Sanderson,! more is already known 
concerning the habits of G. hrvrifxilpH than about those of a,ny 
other Tsetse, with the exce})tion of G. juflj/alia and wornitans^ 
Stnhlmann (who, like the otlua- authors, (»f course writes of the*. 
si)ccics a.s Glomua ^^fusca’'), besides furnishing a (hdailcd 
description of the anatomy a?id histology of tlie internal oi-gans,! 
has also provided us with aai interesting account of G. hrcvij/al^a'a 
as observed by him in German East Africa, both under natural 
conditions and in captivity, and the following resume is based 
upon his statciments and those of the Ejjglish writers men- 
tioned above, whoso observations were made in the Nyasaland 
Protectorate. 

* Siublmann, he. p. 3u2. 

t Cf. refuronces on p. 85. 

X Luc. cit. 
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Ghmlna hrvvvpaljyis^ which is often met with in very large 
iiuiiiborM, is foniid, at altitudes varying from sea-levcl to some 
1,700 as a rule only where tlioro is abundant sliade and 
protection from wind, its favourite haunts consisting of bush 
mixed with creepers and young forest trees, eitlier close to 
watercourses (dry or other wis(%), or at any rate witliin a few 
hundred yards of watei*. Stuhlmann lias encountered tlie fly 
close to tlie sea, near Dai* es Salam, and Davey records tlie 
oceuiTcnce of a single specimen amongst ‘0>ango” reeds a few 
yards from the edge of l-uake Nyasa. Sanderson has been 
informed by natives that during the rains (v.c. about January), 
‘‘at which time practically the whole c.ouiitry is under water,” 
the spe(,-ies is very j^revalent in North Nyasa all over tlie gi*a.ssy 
plain lying iK^twiscjii the shore of the lake anil a line of foot-hills 
some ten miles Mway, but this statement reipiires confirmation. 
Like (L palpalis and other species of Tsetse, (?. hrevipalpis will 
occasionally follow cattle and other animals to some distance 
from its u.sual haunts ] Ktuhlmann states that in this way, 
especially during the hot weather, isolated specimens were 
frequently found for a time among the mountains of East 
Usambara, at an altitude of from 800 to 1,000 metres (2,600 to 
.‘{,250 foot), wliile, during the period from December to Ajiril, 
othei’s have often been met with in settlements such as 
K wamkoro and Amani. Dfivey records the Cf 4 )turo of a single 
individual “ on the linger of a native standing under a ti*ee in 
the middle of a small village,” and in another village Sanderson 
once cfiught two specimens in a hut occupied by natives, and 
also containing a cow infected with trypanosomiasis. 

Jdw*. present species of Tsetse is active and desirous of feeding 
only Uit two periods of the day— ea,rly in the morning before 
8.0 o’clock, and in the evening, from about 4.0 p.m. onwards. 
Tlie interAi^nirjg hours, from 8.0 A.]\i. to 4.0 p.m., are passed by 
tr. hrevipalpia in concealment, “ under leaves of bushes or in the 
grass, always near tho ground ” (Sanderson), or low down on the 
trunks of trees, two or throe feet from tho base. While thus 
resting motionless tho Hies are diilicult to discover and capture, 
and “ their presonee would l:>e entirely unsuspected ” (Sanderson) ; 
at Ka])oro, near tho north end of Lake Nyasa, Davoy found that 
they pj-eferred to rest on “ trees surrounded by creepers and 
undergrowth, and hid away in crevices in the hai’k or under tlie 
origin of branches.” Both Davey and Sanderson observed a pair 
4/1 coliu on a tree-trunk, in the one case at midday, in the other 
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at about 5.0 p.M. ; attempts to ibid tlie pupae of this ily by 
round the bases of various trees were however un- 
successfu], ])av(5y states tiiat about 4.0 P.M. G. hrevipnlph “ seems 
to emerge from its .hiding place and settle on dried loave.s, sticks 
or dust on patlis, aiijiarently lying in wait for a nuial ” ; the same 
writer adds that lie has noticed that game, on its waj' to ^vater 
in the evening, often stands foj* a time t)n emerging from (lie 



A Tsolsc-lly {Glotisi'na imrnUuiSt Westw., 9)j buforo foociiiif?. (X 0.) 

forest on to a path, and would thus urtord th(‘. Ily an oivportunity 
for feeding.’^ According to Davoy, G. hvvvipalph as a rule 
‘‘ seems ready to bite human beings in tlio cn cuiing, ]>ub it do(\s 
not set to work with tho rapidity and voivicity that 6r. viornitans 
oftcui cxliibits.'^ When feeding captive flies, Siuhhnji,iin finds 



Kis. ‘i:J. 


A 'J’setse-tly morsitans, Westw., 9), after foediiit;, sliowiii;-' nlidomen disteiuleil 

with hlooil. (X<1.) Kroiii a ilrawiiij; from life, Icimlly luiiL by Colonel Sir David 
Urucc, C.B., F.11..S.. A.M.S. 

that the insc^cts gcinerally wait for a while befoi'C deciding to 
suck ; they then, liowcuer, drive in the proboscis with great 
quickness, and the abdomen usually becomeis swollen out like a 
balloon with blood in from thirty to forty seconds. In Ciiptivity 
flies of this species show very little inclination to feed in very 
hot and sultry weather, and tliis is also the case when the 
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teniperatiiro is abnormally low.* Although continuing to bite 
and ily about ‘‘for some time after dark” (Sanderson), O. hifwi- 
palpts appears not to bite during the actual night hours, and 
speciinons kc^i)t in captivity in glass cylinders were found in 
complete darkness to bo perfectly still (Stuhlmann), Like 6r. paU 
palis and blood-sucking flics in general, the present species 
displays a predilection for dark-coloured animals and surfaces. 
Stuhlmann states that lie has frequently noticed that, when a 
liglit- and a dark-coloured mule wore moving side by side, only 
the latter was attackcul, and Sanderson writes “The flies bite 
through (In rk clothes, but have never been seen to settle on white 
surfaces.” 

As to the relation of G. hrcvipalpls to game, Davey olisorves 
that wherever he met with this fly in Nyasaland “ game 
(antelope, warthog, etc.) was abundant.” Once during the wet 
season, having shot two bush-pigs about sunseit, on going uj^ to 
tho animals lu5 found several G. hrcvipalpis .settling upon the 
carcases and “apparently trying^ to suck blood” fro)n them, 
although for some time previously he had searched for tlie flies 
without success. 

It will have been noticed that, out of tho .‘>59 specimens of 
this species examined by the present writer, only 42 were 
females, and the enormous preponderance of males over females 
usually seen among captured speedmens has been noted both by 
Stuhlmann and Davey.f It is pointed out, bow'ever, by the 
former autlior that, as in the case of other flies, it is shown by 
breeding G, hrevipalpis in captivity that the two sexes are 
produced in approximately equal numbers. In order to catch 
females, ytuhlmann states tliat it is necessary to use animals 
sucli as cattle and mules as decoys, but oven so lie obser^'os that 
they aro much moj'c difficult to captero tlian males. He thinks 
it probable tliat “ tho gravid fejuales are^ much more wary and 
3nove alM)ut less tlian tlie males, and are consequently jnore rarely 
Caught.” 

* In order to keep captive Hies alive, a meal of blood at intervals of 
from four to six days is necessary ; by feeding every fourth or fifth day, 
Stuhlmann has kept G. hrevipaljm at Ainani for considerable periods — in 
tho case of individual females, for upwards of four months. 

t In German l^last Africa, lly-boys sent out by Stuhlmann into the 
Mkulumusi Valley below Amani, brought back in ono woek over 1,200 
G. brevi2ml]nsy of which only 90. were females. At Kaporo, near tho north 
end of J^akc Nyasa, out of 117 G, brevipaljns caught in the evenings in 
August (dry season), all wore inales (Pavey). On the other hand : “ Seven 
were captured at the same place and time of year about midday, and of 
these, lour were males and throe were females.” 



LAj^VAL STAGE OF GLOSSLVA BREVITALriS. 9o 


RkPHODUCTIUN and PKELlMlNAltY StACSJW. 


According to Stuliluiann s ob.soi*vatu)ns on foinalo spociineiis 
of G. brevipalpiit, kopt by liim in captivity at Aniani, German 
East Africa, the act of birtli, tliougb occasionally lasting for a 
quarter of an hour oi* more, generally takes i)]ace very quickiv. 
riie larvae produced by a female kept at a temperatuni of fi'oin 
23 to 25 C. (73*4° to 77 ’ F.) were extrudcjd at ijitervals, wJiicb 
varied with tlie tcjiTipei'aturo from ten to twenty-two days, the 
mean interval being about twelve days ; tlius in tlireo months 
■ and a half a siiigle female gave liirtli to eight larvae, two of 
whicli however were not viable. Tliroiigliout tJio pcruKl during 
which females of G. Itreoipalpitt were kept at Amani (/.c. from 
tho beginning of September, 1 905, until the njiddle of Msy, 1 90G), 
the extrusion of larvae proceeded uninterruptedly at ii])proxi-. 
mately regular intervals, though thcsci Avoro somewhat shorter in 
the hot than in the cold weather. Stub I maim (50nse(|nontly sees 
no reason why in nature thO jiroduetion of larvai^ shorkl not 
continue throughout the year, though he suggests that, tho 
height of botli the wet and dry seasons may be unfavourable to 
the dovolopmont of the pupae. 

The newly extruded Inmi, whicth is of the usual Glomna 
type and sliajie, and, ms stated by Stidilniann, measures from 
9 to 10 mm. in length by 2 to 3 mm. in width, is, with the 


exception of tlie hindmost segment, pale yellowisli-Avliite in 
colour, Avitli the surface of the integument of tlie iirst eloA'oii 
.segments of the usual finely granular and shagr(^cn-lik(i texture ; 
the last or twelftli segment, which bears the tumid lips or anal 
protuberances, is, as in other GlotiKhia larvae, deep black. Tlie 
anterior portion of tliis segment is encircled by a band of longi- 
tudinal ridges, and the outer surface of each lip or ])rotubora.nco 
is, as usual, granular (thoiigli tho granulations aro not nearly so 
coarse or sliarply defined as in the case of G, paljxdls), and bears 
tAVO inonj or less clearly marked grooves or furrows, which thus 
divide it into three proiniueiiees. Tho lips are actually smaller 
than in G. palpalh and diftiirent in shape (not so full and 
rounded). A dried larva of G. hrevipalpis f»-om Amani (Dr. F, 
VoHseler)^ measuring 9-5 mm. in length, by 4*25 mm. in greatest 
width, shoAvs that the inner surfaces of tJie tumid lips, instead of 
being close together and separated by a deep and narrow notch, 
as in G. pidpalis, are divided by a relatively wide and shallow 
space, something like a wide V. 
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‘‘ If,” writes Sfcuhlraarm, “ the ucw-born larva be placed in a 
glass lUsli or on blotting-paper, it cmwls about for a time 
exac‘tlj^ like an ordinary fly-maggot, after wliioli it l)ecoines 
stfiti(JTiary and soon contracts, its chitiuous -.integument thickens 
and darkens, and in about three-ciuartcrs ‘ of an liour it has 
assumed the appearance of a ^ coarctate ’ i)ui)a. If, however, 
the larva be transfer I’ed to moderately damp sand, it at once 
burrows into it, making a straight tunnel ; thus in one case a 
larva penetrated to a deptli of 8’ 5 cm. (3.\ inches). Under such 
conditions, from an hour and a quarter to an hour and a half 
elapsed before tlie cliange to tlie ])U 2 )al stage was comideted. In 
dry sand a larva did not burrow so deeply, siiKJO, as it burrowed, 
the sand continually fell in, but nevertlioless it reached a deptli 
of from 2 to 3 cm. {il to I J^ inch). Wo may assume that in 
nature the larvae behave in a similar way ; the fly will deiiosit 
its oflsj)ring on a spot which is sholtei'ed and slightly damj), and 
the larva will at once hurrow beneatli the surface.” 

The jnipa (Figs, o a, 6 a, jq). 5, 7), which is of tlie usual black 
or clove-brown colour, measures about 7 ’5 to 8 mm. in length, 
by 4 to 4*5 mm. in greatest broadtli ; * thc^ slia 2 )e and dimensions 
of tlie tumid lips and the shape of tlie iiotcli between tliom are of 
course the same as in the larva. At Amani, the duration of 
the pupal stage was found by Stuhlmann to be from thirty to 
sixty-fivo da} s, according to the temperature ; when i>upae were 
kept ill the bi’eoding-cage at 30"^ 0. (8(>° F.) the flies emerged on 
the average in about thirty-six days. The pvijial stage ap^ieared 
to StuliliuAiin to last soiiiowliat longer in this species than in 
6r. tifrliinoides. 

Althougli a Ghmina escapes from its 2 >ii]ia-case in precisely 
the same manner as any other Miiscid fly, it may bo of interest 
to quote Stuhlinann's account of the emergence of the imago of 
G, hrevipalpia. ‘‘The fly,” writes Stuhlmann, “bursts off the 
(^a]) of the jiiqia-case, and jirotruding from the o])cning its 
ccqJiaJic vesicle,f forces its body-fluid into tlie latter, so that its 
body be(K)nios sufliciently thin to be able to crecqi out of the 
jiujiarium. Immediatel}^ after the insect lias made its oscajie the 
ceplialic vesicle is nstracted into the interior of the liead and 
never used again. In a short time the young ily draws air into 

* So fat: as may bo judged from an examination of seven sjiccimous 
from Amaiii (Dr. VosseMtr)] since tlieso are from larvae deposited in 
captivity, it is iiossible that in certain cas-.os tho dimensions are slightly 
subnormal. 

t Termed by l>i2)terists the ptilinum, — E. E. A. 
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its trachecae, and, as a result of so doing, expands gr(»atly ; tlita 
wiifgs, which until now have been folded, beeoine spread out, 
and tho abd(uuen swells to twice or thrice its original size. 
The proboscis, wliiftli in thti pupa was dinujted backwa-7‘ds, 
is now stretched out in front, and the cliitin eNorywIiei'e 
hardens. After from three to live hours it would be iinpt)s.sihle 
to tell from the apijoaranco of the lij" that it is still tpiite 
young, and, although on tlie lirst day reluctant to fec'd, it sucks 
blood greedily on the s(JCoiid.^’ 

It may be noted that there is some evidiMico that imrthv.no- 
genesis may iji exceptional cij'cunlstanctis occiii* in Glussina, since 
ytuhlmann states tliat at Amaui on two occasions A'irgin females 
of G. hreuij><ilj}iSi bred in captivity, j>roduetMl f\dly d<iV(doped 
larvae. 

Synonvmy and AffinitihiS. 

As will liave been seen from the n^ferences to literature 
given above, tho s])ecies of Tsetses dcscribod and ligured by iluj 
author in his “ Monograj>l7 ” as GUmina fusra* was in reality tha t 
recently characterised by Nowstead undei* the nanu*. Glosshtd 
hreiH'palj}is^ and not the true G./usen, Walk. 'Fhis regn'ttable 
error lias naturally liad the effect of misleading suhstspieiit 
writers, all of wliom with tlie excej)bion of Nowstead, in so far as 
they have dealt with the Tsc^tse-llies of Nyasahind or l^ast 
Africa, have ref(5iTed to tiui present spoc.ies fis Gfossina /used. 
At tlie time when tho jMonograph was writttm th(*. Glnssina- 
material at the author’s command was both scanty and for the 
most part in pooi* condition, f so that to form correct conolnsions 
as to tli(i characters of species was by no nicaiis t^asy ; siiicc^ then, 
how^evei*, the National Collcctuui lias liad little r(^asou. to 
complain of lack of specimens, and it is now ])Ossil)le to revise the 
determinations of eight years ago with a fair dfjgrce of contidi^nce. 
An a matter of fact, the author has for some time been conviu<*.etl 
that und(.*r the designation Glossina fasen scjvcral species wori> 
confounded, and ho had actually drawn up (under another 
name) tho above description of G. hrecijialpis in MS. before 
Mr. Newstead’s pajx'.r aj>pcjired. 

Together with Gloasina longipemds^ (Jorti, and G. mediroruvt , 
Austen (see biilow, jip. 102, OS), G. hrempaJpis forms a well-dotincd 
group (which may be called the Glossina hrvvipalpis group) of 

Austen, “ Monograph of tho Tsotso-Flies,” pp. OS-OT, Plate VI (1903). 

t Cf. Austen, op. ciL, “ Introduction,” p. vi. 

IT 2 
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generally large-sized species, the members of which may, as a 
rule, be distinguished from those belonging to the Glossina Jksca 
group by their iiiucli shorter proboscis and j)alpi ; the wings too 
are generally paler in th(5 foi inor than in tlie latter group. The 
most consjjicuous dilferences exhibited by tho present species as 
compared witli G. longipennis, whicli it (jlosely resembles in size, 
have already been given in the diagnosis which precedes . the 
de.s(;riplion printed above. The characters by wliich G. mcdicorum 
may bo distinguished from G. brevipalpis are j)ointed out below 
in the diagnosis and description of the former, wliose area of 
ilistribution, so far at any rate as at present known, is quite 
dilforent tVom that of 6r. lirwipalph. 


Glossina medicorum, sp. no^ . 

(Figs. 20, 0, and 21, C, pages 86, 87, and Fig. 2d, B.) 

9 .— Length, $ (3 specimens) 9 to 10 mm., ? (3 
spociineiis) 10 to 10*0 mm.; width of head, ^ 2*8 to 3 mm., 
9 3*2 mm. ; width of front at vertex, $ 0*5 to 0*76 mm., 
9 just under 1 mm. ; hmgth of portion of palpi projecting 
lieyond margin of buccal cavity, $ 2*5 to 2*75, 9 
3 mm. ; length of wing, ^ (3*75 to 10*25, 9 11*5 to 12 mm. 

Medium sized^ or in the 9 {^ohich, so far as may he judged 
from (ho three specimens of each sex avail able for examination, 
ronsiderahly exceeds the ^ in size?), fairly large species, allied and 
presenting a superficial resemhlanre to (1. brevij)alpi.s, Newst., hut 
distinguished in both sexes by the wings having the appearance of 
being uniformly coloured (the upper portion of the anterior trans- 
rerse vein, the posterior transverse vein, and the portions of the 
fourth longitudinal vein, that in G. brevij)alpis are eonsplmonsly 
infuscaied, are not or scarcely at all infuscated in the present 
species), and in the $ by well-marked differences in the hypopygium 
and. hectors {cf. n and A, Fig. 24, p. 953). 

Head l)uff, posterior surface greyisli ; frontal stripe cinnamon 
or light mummy-brown; ocellar spot inconspicuous ; face and 
lower half of posterior orbits shimmering whitish-yellow pollinose ; 
base.s of vertical bristles connected by a well market! dark brown 
band ; antennae partly buif, partly brown or mouse-grey, outer 
surface of second and base of third joint buff*, inner surface of 
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so^d joint dark brown, tJiinl joint (tip of which is moderately 
pr^inent) gi-eyish brown or dark moiiso grey with a light grev 
pollmose sliimmcr, arista buff, torminal joint fairly stout, dark- 
brown at bfiBO l)one»th, brauch«!d hairs sovontcen to nineteen i)) 
number ; palpi buff, mouse-grey on upptu- portion of outer surface, 

and darker or even dark brown at tijis ; probimtin hiilb pale 
yellow. ^ 

Thorax.— Dorsum drab-gi-ey, with tho usual dark markings 
seal-brown or light seal-brown and fairly distinct; pleurae smoke- 
grey; j)ectus fawn-ix>lourcd, no dark blotches (or merely faint 
vestiges thereof, much rexiuccHl in size) on stornoplourae ; uppci’ 



KKJ. 24. 

Distill extremity of cf Jilidomen of (A) (Uussinahrepijfnlpis, Newdb,, and (») G. medlnorinn 
sp. iiov. (ventml iispeet), sliowinj,^ (li; liyjiopygia and (hect.) hoetora.* (x ir».) ’ 

surface of scub'Jlum brownish, imjtressed mcxlian line and under 
surface liuff, apical sciitollar bristles of 9 of medium length. 

Abilowvn. -Dorsum dark browji, not banded, lirst segment, 
meilian area of second segmemt, except hind border, and sometimes 
a similar area on following two oi“ tliree stigments buff or 
ocliriiceous-buff, seventh segment in both sexes ycsllo wish-grey 
pollinose ; hfipopygium and hreUn-K * i>f d shown in Fig. 24 u ; 
hypopygium buff polliTiosc, viewed from below broader (theref(»i-e 
relatively if not actually bidkior) than in G. In'ccipalpis, Nowst. ; 
hectors beset witii relatively very coarse short bristles or minute 
spines, placed close together ; tho group of minute spines forming 

* Sco p. 14 (first paragraph and note *). 
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oach iKjetor soparatod from those of the opposite group by a 
sharply dolinod interspace of perfectly bare integument, whefbas 
in the case of G, hrevlpalp's tlie minute bristhis forming the 
hectors ai\^ less coarse, less closely set, and gftnerally iiitcrtniiigle, 
at least in front, so tliat tlu? inttii*s])aco is as a rule partly 
obliterated. 

Li'<js biifV or creain-bufl*; front femora usually more or less 
infiisc,atod <.>n inner side, jniddle and liiTid femora often with a 
small, elongate, dark brown or mummy-browji blotch on under 
side near distal extnjinitv ; hind tiluae usiiallv witli a more or 
less indistinct vestige of a dark brown ring round middle, a trace 
of a corresj)onding ring also sometiinc^s visible on middle tibiae ; 
tips of last two joints of front and middle tarsi, and last two 
joints of hind tarsi, except extreme base of penultimate joint, 
blackish-brown, 

Wimfs pale isabol la-coloured, practically unie^oloroiis, distal 
}»ortLon not noticeably darker than proximal third, and upper, 
thickened portion of anterior ti*aiisvcrs(i vein not (as in 
G\ hrcdjfaJpta) much darker in colour than adjacent veins, and, 
therefore, not standing out conspicuoiisly against the rest of the 
wing, as is the case in the sjK^cies mentioned ; veins tawny- 
oclirm^eous or ciiinainun-coloiired. 

Squamae and fringes, and halfere*s as in G, hrevtpalqna. 

The ty]nc<i,l speeinieiis are a and 9 in the British 

R[useum (Natural Histoiy), from tlu^ Sajigwiii Ui^'cr, Liberia, 
AVest Africa., lU. xi, 1908, taken an<l i)resejited by Surgeon 
A. McCloy, Il.N. 

Pair, form. - in addition to that described above as typical, 
there ai>pears to occur a form of this species in which the 
coloration of the l)ody is decidedly paler; the sjecimons from 
Odumase, (lold Coast, and Asaba, Southern Nigeria, mentioned 
Ijolow, Ixdoiig to this form, which there is no I’eason to regard as 
anything mor(i than a mere colour-varic^ty. 


DisTKiJiU'noN OF G\ vtrtlironuH, sj). nov. 

Up to the present time^, this species of Tsetse has been found 
only in AVest Africa (Liberia, Cold Coast, and Southern Nigeria). 
Ill addition to the types of the and 5 , the following specimens, 
also contained in the Natiojial Collection, liave been examined : — 

1 (f , same locality and dato as types {Surgeon A, McCloy, It.N .) ; ' 
I 9, »Sekondi, Gold Coast, 28. vii. 1907, “caught in P. AV. D. 
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bungalow at nigbt” {Dr. W. M. Graham, W.A.3T.S.) ; 1 
OAimase, Cold Coast, March, 1 908 (G. C. Diuhjnm ) : 1 ? , 
Asaba, Southern Nigeria, 1895 (ihe latr Or.,W. fl. Orosaa). 

• 

BroNOMrcs. 

Notliing is yet known as to the liabits of this spo<?ies, althou;:rh 
from the note (luoted above., attaclieil to the spoeimen taken by 
Dr. Graham at Sekondi, it \vonld seem tliat it sometimes moves 
about after dark, at any rate when attrae.tod b}" light. 

Api^'JNITIKS and J)iST 1N(;TIVK CriAUACTKRS. 

As stated above, in the section dealing with the aliinitu\s of 
the fori^going sjxnaes, GhtHnitta mvil irornm belongs to wlait may 
bo termed the G. hrcvipal pin group, the thij-d member of wljieii 
is 6r. lonrfipeumny Corti. Attention has already been drawn to 
the distinctive <jliara(;ters of G, mctlivorunt. as compared with 
O. hrrvijiaJpin, Nowst., and the formei* may at once be distin- 
guished from O. foiHjipanitin, 0«>rti, by its smalh^i* and narrower 
heml, and by tho Jibsoiicci of a dark brown oci^Ilar spot, «)f a 
brown tip to tlio proboscis bulb, and of the dark brown sjjois 
on the dorsum of the thorax <*haracteristic of (ka-ti’s sjx^eies. 

Frojji Glosniva fttsca., Walk., G. mrdirornm dillers in both 
sexes (apart from tluj wings, whi(‘.h are usiia-lly palei-) in the 
front, viewed vertically from above, beijig (at hjast relatively) 
wider, in the proboscis and palpi being sliorter, and the latt(?r 
(as seen from above) being broadc^r ajid less skiiider, and in the 
absence of a conspicuous dark blotch on each sternoploura ; as 
regards charactoi's continod to one sex, the ^ of G, mcdir.ormn is 
distinguished from that of O. fttnea by th<> minutt^ s]»ines or 
bristles i'orming the liectors Ix^iiig coarser, while in the 9 the 
apical scuteliar bristh^s in the former si)ecies arc stouter and 
shorter (about lialf the length of tlui corresponding bristles in 
G, fusca 5 ). G. hiVilicarniH is distinguisliabkj from G, tahani- 
formis^ Wostw., which occurs in tlie same rc'gion, inter alia by 
the third joint of the antenna not being eJi>thod with long and 
fine pale hair, by the general ct)loration of tiie body being as a 
rule less dusky, by tho wings being paler or at any rate not so 
brown, and by the anterior transversti vein l)eing loss coars(\ 
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Glossina longipennis, CortL 

(T^ato X.) 

Glossina longipennis, CJorti, Aim. Mus. Civ. Genov., Serio 2“, Vol. XV 
(XXXV), p. 138 (1895); Hough, Proc. Acad. ifat. Sci. Philadelphia, 
1898, p. 172; Anutcn, Proo. Zool. Soc. Lond., 1900, p. 10, and “A 
Monograph of tho Tsetso-Mies,” p. 101, Plate VTT (1903) ; Brumpt, 
Coniptes rcndus dcs Stances do la Socioto de Biologie, T. Iv, p. 1497 
(1903), and T. Ivi, p. (>73 (1904). 

(J, — Length ^ (6 specimens) 10*2 to 11-6 min., 9 
(3 specimens) 11-4 to 13 mm. ; width of liejid, (J 3*4 to 3*6 mm., 
9 3*5 to 3*75 mm. ; widtli of front at vertex, ^ just under 
I mm., 9 I '2 mm. ; length of j)ortion of palpi projecting beyond 
margin of buccal cavity, ^ 2*4 to 2*8 mm., 9 3 mm. ; length 
of wing, ^ 10*8 to 11*25 mm., 9 1- 

liesemblinff (1. hrcvij)alpis, Nnvsf, (p. 85, Plate IX), m sizt^. 
and [jeiwral appearance^ hut (listing tiiitlied by the greater width of 
the front in hoik saves, by the ocellar spot b(un(/ ilnrh broimi or clove- 
brown, and cons'pU'HOUs, instead of men ly light broimish and in- 
eonspi(*uous^ by the proboscis bulb having a sharply defineA brown or 
dark brown tip instead, (f being uniformly pale yellow (at any rate 
oxcejit on tlio upper margins), (tnd by the dftrsmn of the thorax 
exhibiting, in addition to a pair of ad median spots on the suture 
Itself, four sharply defined, dark brown, more or less oval nr elongate 
spiffs, arrauijed in a parallehxjram, two in f ront of and two behind 
the transverse sntnre. 

Head buft', posterior surface smoke-grey, yellowish-grey, or 
di'ab-grey ; frontal stripe scarcely deeper in colour tlian frontal 
margins (parafrontals), the latter, as well as tlio face and facial 
pit, faintly shimmering whitish-yellow pollinose ; ocellar spot 
cons])icuous owing to its colour, ocelli small, of equal size ; 
vertical bristles witli a mummy-brown or Jiglit brown spot at 
base of each, hut not coiiuectiHl by a brown band ; first and 
second joints of antennae cream-buff, second joint more or less 
brown on inside, third joint mouse-grey, brownish-grey, or 
isabella-col cured, front margin with a short fringe of fine and 
minute hairs (somewhat longer than corresponding fringe in case 
of G. hrevipalpis, Newst.), distal extremiiy broad and prominent, 
especially in 9 j arista buff, terminal joint fairly stout and in 9 
somowliat sliort, dark brown at base liencath, branched liairs 
about twcnty-on(3 in number ; paljn buff-yellow, not darker above, 
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tips dark brown; itrohmvAH hnlh buff-y«llow, distal third dark 
br(#»vii or brown. 

lliorax isabolla-coloiircd pollinose, dorsum with a narrow, 
faint, mouse-groy or^brownish, loiicritudinal stripe on each side 
median line, dying away behind transverse suture before reacliing 
hind nriargin ; besides those stripes and the spots nioiitioiied in 
the diagnosis printed in italics above, the principal noticeable 
markings on the dorsum arc a more or less distinct bi-owj» or 
brownisli fleck on eacli liumeral callus, near its upper margin, 
and a similarly coloured, elongate mark lietween ttiis and the 
admediaii stripe ; the two dark brown spots in front of the suture 
slightly further a2)art than the two bcJiind it ] the adinodian sj)ots 
oil tlie suture itself paler in colour than the other four ; scutellum 
cream-bufl, u 2 )poi* surface with a inouso-groy or gnyi si 1 -brown 
blotch, triangular in outline, on oacli sides of middle line ; apical 
scutollar hristles in ? sliort and stout (about oiie-tbird so long 
as those of ^ ). 

Abdomen, - - Dorsum ocln*aceous-buJf', ocliraccous, or ‘^.awny- 
ochraceous, longer hair at base of second s(^gmcnt entirely golden- 
yellow, third to sixth segments inclusive oac.h, as sliown in 
Plato X, with a dark browij more or kiss lunate mark on ench 
side at base, widely distant from median lirm but liot always 
extending <juito into basal angle, se\'(inth segment and j)Osterior 
angles of third to sixtli segments inclusive yollowish-gi'cy 

i)0Hill0SG. 

/>c7«buft* ; roM- of l)ristles at base of front coxae ocliraccous, 
liair clothing front coxae below golden-yellow ; femora morci or 
less blotched or strciaked with lighten* oi* tln.rker moiiso-grciy on 
outer side, front feinora similarly infuscateid on inside, middle 
and hind femora flecked wdth mouse-grey or brownish on outsider 
at distal extremity, middle femora with iisufil dark brow'n or 
brownisli blotch on undm* side near tip ; middle tibiaiJ sometimes 
with fi. dark blotiih oti outer side lieyond middle, and a trace c^f a 
eori*es[)onding blotch sometimes visible on bind tibiae also ; hind 
tibiae, and sometimes middle tibiae also, witlv a faint trace*, 
(entirely wanting in some sixiciiuens) of a dark brown ring near 
base; last joint and ti[) of penultimate j<»int of middle tarsi 
anummy-brown, last two joints of bind tarsi clove-brown. 

Winffs light drab or pal (5 isabella-coloui'ed ; veins pale tawny, 
<larker in places, ujpper portion of aaiterior transvijr.so veiai strongly 
inorassate, anterior transverse vein together with adjacent jiortion 
of fourth longitudinal vain lying towards base of wing, as well as 
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posterior transverse vein and portion of fourth vein immediately 
beyond, dark brown. Squamae semiJiyaline, border buft‘, frillgo 
pale yellow. Halicres creaindmfF. 

r 

Distribution of 6\ Corti. 

Glotiniiia Jongipeitnis is an East African species, the range of 
wJiich is apparently somewliat restricted, since uj> to the present 
time this Tsetse-tiy has been recorded only from Somaliland and 
tli(‘ East Africa Protectorate. Since, however, it is found on 
the line of the Uganda Railway, it is possible that its area also 
extends into Gerniaii .East Africa, while to the noi’tli it perhaps 
occuis, as Dr. Andrew .Ralfour has pointed ont,^ in Southern 
Al)yssinia. Towards its southfum boundary the range of 
G. longipctniis overlaps that of 6r. hrevipalqyin^ Newst. Whether 
G, lonffljwnms in places where it occurs is found only in small 
numbers the author is unable to say; in any case, very few 
specimens of it have so far reached the British Museum (Natural 
ITistoiy). The following are the particulars with reference to 
the nine specinu'ns of this specif\s at present contained in the 
National Collection. 

Somaliland: o , I 9 j precise locality unknown, 1894 
(TIi. GrcrnJiehJ). I^ast Africa Protectorate: 1 ^, ? Kiboko 
]li\t*r, oi' Sabaki Uiviu' near the conHiumce of the Tsavo River, 
1898 (fhe late Vei.-Cajft. A. J. Haslam) ; 1 (J , 1 9 , Uganda 
Railw'ay (the ^ taken at Kibwezi Station, in thorny bush ”), 
190.*) {Captain, E, D. ]]\ Greig, LM,S ., — presented by Colonel 
Sir David Rruce) ; 1 (J , Lake Bariugo {Captain J?. Ford ) ; 

1 9, Uganda Railway, Tsavo River, 0,000 feet, 12. x. 1910, 
came inti.) I'ailwa^' carriage at night” {11. li. Wooanam). 

In additioTi to the foregoing, the author lias also liad the 
opportunity of examining: 1 (the typo of the species), from 
the Ri^'cr Uelmal, Doran Galla Country, N.-E. Africa, Juno, 
189.*) {Captain Vittorio Jiottego), lent by the Musco Civico di 
Storia Naturalc di Ciuiova, through the courtesy of Dr. R. 
(k^stro ; 1 9 ) f**^^i*^ West Somaliland,. 2J-25. vi. 1895 {C. V. A. 
Feel), lent by the Uni\'ersity Museum, Oxford, through the 
kindness of Professor E. B. Poulton, F.R.S. 

Jh'iimptf states that in the Ogadea countiy, Somaliland, 
^^’heve bi)th the lly and a trypanosomiasis of camels and mules 

* Souond Report of the Wclloomo Kesoarcb Laboratories at tbe Gordon 
l\reiiJoriaJ C.’oUegc, Kbal'touin, p. (1900). 

t Luc. cit. ^ 
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disssniinated by it are known tt> the natives by the name 
** Mno,” Glossina lomfiprimis was the only Tsetso'^enooimtorod bv 
him from July to Oct(»ber, 1901. A field-note attached to the 
specimen obtained in West Somaliland by Mr. C. Y, A. Peel, 
as mentioned above, says : — “ Ply-belt shai'ply defined from 
Biermnddo to Boholo Deno.” 

Bionomk’s. 

No observatiojis on the bionomics of GiossUm loiigipo.nnh 
have yvt been placed on record. Tt may be pointed out, li()wo> (jr, 
that tlie note attached to the specimen taken by Mr. It. Ik 
Woosjnan ar the Tsavo River, Ea.st Africa Protectorates {vuir 
m})ra)y shows that the present species, lik(i (7. hrvq)al])i», Newst., 
iind G. ixiUidljJcs, Austen, enters i-ailway carriages on the Uganda 
Railway.^ 

Prkllminauy Stacks. 


.Not yet observed. 

AfFINITIKS and DJSTINCTJVK ClIAUACTlCtS. 

Glossina Jongqmnnis, Oorti, which belongs to the Ghmina 
hrovipalyis group, is one <if the most easily rc^cognisabk' of the 
known 'Psetse ilios, since the cliaracteristic and distijictivo dark 
brown spots on the dorsum of tbo thorax, and tbe sharply 
defined ]n*own or dark brown tip to the proboscis bulb sufiic-e to 
prevent it from being mistaken for any otluu’ sjxMjies of its genus 
yet describcMi. PurtluJi* jioints of diflerence fr'om (?. brcvipaljyis 
Newst., tJie only species Avith which (?. hoinqirinu^ can possibly 
be confused, arc mentioned in tbe diagnosis jn-inted in italics 
.above. 

* See also p, G‘i. 
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{jlossinay iiortliorn and southern | 
boundaries of genus, 6 j 

hocaijd, a synonym of G. paU | 

palis var. wcllmani, 20 

brevipal 2 ns\ syiiongpny and j 

description of,^5 ; figure of 
head of male, 80, of head 
of female, 87 ; head, thorax,, 
and abdomen, 88; hypopy- 
giuni (figure, 99), legs and 
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duction and preliminary . 
stages (Stuhlmann’s obsor- i 
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from (j. loiKjijjcnnia^ 8(), j 
from G, viediconmij 98, 99 i 
(figure) ; 

h'evipalpia (and U. 

grave suspicion attaching to, j 
in connection with Sleeping j 
Sickness in hlyasaland and ; 
Luangwa Jt. Valley, N.-IC. ■ 
Ithodcsia, ix | 

brevipalpiH kept alive by Stuhl- | 

inann in captivity at Amani, ! 
German E. Africa, upwards : 
of four months, by supplying j 
a meal of blood every fourth | 
or fiftli day, 94 (note) 
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head, 30; figure of aiitoima, i 
31; thorax, abdomen, and I 
hypopygiiim, 32; legs and | 
wings, 33 ; distribution, 83 ; 
bionomics, 34; affinities and 
distinctive characters, 34 ; 
distinguished from G, pal- 
palifi^ 30, 34, from G. palli- 
cera^ 34 

decorsci, a synonym of G. 

tacMnuidcSj 39 ; 

fiisca-f description of, 69 ; head 


and figiiro of antenna, 70; 
figure of head of male, 80, 
of head of fomalo, 87 ; thorax, 
abdomen (figure of hypo- 
pygium of male, 76), legs, 
and w'iugs, 71 ; distribution, 
72 ; localities, etc., of speci- 
mens in Museum, 72; bio- 
nomics, 78; pupa (figures 
of, 5, 7), 73, distinguished 
from, that of G. hrecipaljnsy 
73 ; aflinities and distinctive 
characters, 74 ; distiugnisliod 
from (I. nigrofusciiy 70, 74, 
from G. tiibamformiSy 74, 
from Q. ffiscipleuriSy 74, 75, 
76 (figure) 

Glossina fusca 0 roup, 'Pablo for de- 
termination of, 19, 20; 'Pablo 
for determination of spindos 
belonging to, 21, 69; de- 
scriptions of species belong- 
ing to, 69 -84 

///.sdpr.v, not included in'PabJe, 

21) (note), 23 (note) ; copy 
of original doscri; tion of, 
29 ; habitat, 30 

fuadplvnrisy iloscription of, 75 ; 

bead, tliorax, and abdomen, 
75 ; hypopygium (with 

!■ :■ and wings, 76; 
li ■■ • ■ aflinities, and 
(listiiiclivo characters, 77 ; 
distinguisJiod from O/fmctty 
75, 76 (figure), 77, from G. 
n'ujrof lined and (J. tahani- 
formis^ 77 

hufjipalpisy description of, f53 ; 

head, thorax, abdomen, legs, 
and wings, 64 ; figure of 
l.yr ’ vr-*:nn of male, 51; dis- 
iri ■: ,"l; localities, etc., 

of spocimoiiR in Museum, 65 ; 
bionomics, 66 ; reproduction 
and preliminary stages, 67 ; 
aflinities and distinctive 
characters, 67 ; distinguished 
from (r. pallidipasy 64, 68, 
from (/. 7mrsitam, 67, 68 ■ 

longipcnniSy figure of, in rest- 
ing attitude (partly dia- 
grammntifl, 2; description 
of, 102; head, 102; thorax, 
abdomen, legs, and wings, 
103; distribution (including 
localities, etc., of specimens 
ill jMuseum), 104 ; enters 
carriages on Uganda Rail- 
way, attracted by lamplight, 
62, 105 ; affinities and dis- 
tinctive characters, 105 ; 
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distiiJguiwli^cl from 0. hrrvi- \ 
jHiLpis, 102, from nil other , 
species of Globbina yot de- ; 
FC‘- ribed, 105 

Olossiiia 7uaculat(iy a syiionym of . 

24, 28 

medmn'Utih description of, 08 ; ■ 

liead, 08; thorax and abdo- , 
men (figure of hypopygium 
and hectors of male), 00 ; i 
legs and wings, 100; pnlo j 
form, 100; distribution (in- • 
eluding localities, etc., of i 
spcciiuens m Museum), 100 ; . 
alihiities and distinctive cha- j 
ractors, 101; distinguished 
from CL brevipalinm, 08, 00 
(figures of hypopygia and 
hectors), from G. hmgipennis, 
a. fuaca, and (J. tabani- 
funniSi lUl 

moraitans, description of, 48; 

head and thorax, 40 ; abdo- 
men, legs, and figure of hypo- 
pygiuiu, 50 ; wings, 51 ; dis- 
trihutioii, 62 ; l)iouomics, 
53-50 ; alteration in appear- i 
ance of al)doiucii (as in other j 
species of (Uoaiii'no) produced 
hy a meal of blood, OB 
(figures) ; reproduction and 
proliniin ary stages, 50 ; pupa- 
cabc 'll 

(figures ot), 0, 7 ; aftinities 
and distinctive characters, 
67 ; distinguished from fx. 
pallicUpcs and (L loiufipalpis, 
67 

momiUnia^ enquiry by Knto- 

mological Kesearch Com- 
iniltt 3 e (Tropical Africa) con- 
’ ceniing babits, etc., of, x 

(and 0. brcv'iiutlpis)^ 

grave suspicion atiaching to, 
i 1 1 com loctior. ■ ■ t ‘ ‘ ; V 

Sickness in >y - .i':'.- ■ Ji- < 
Luangwa K. valley, !N.-E. 
IMiodosia, ix 

VLorsUans, name “ Tsetse ’* 

originally applied W this 
species, x 

/y w y\s iiiui s , occu rs at an altitude 

of 6,000-5,500 ft. in Kasempa 
1 )istrict, N.-W. Khodosia, 56 ; 
original specimens of, found 
by Vardon and Oswell in N, 
Transvaal (Silo(iuana Hills), 
in 1845, 54 

morsitans Group, non-associa- 
tion with water of species 
belonging to, 4 ; 'fable for 


determination of, 19 ; Table 
for determination of species 
1.-'. • '?1,48; dofrdrip- 

■i . :■ ■ belonging to, 
48-68 

Qlossitm mijrofmea, synonymy and 
description, 77 ; head (with 
figure of antenna) and 
thorax, 78; abdomen, legs, 
and wings, 79 ; distribution, 
79 ; localities, etc., of speci- 
mens in Museum, 80; syn- 
onymy, ailmit-ies, and dis- 
tinctive characters, 80 ; dis- 
tinguished from CL fiisca, 
77, 80, from Ci. tabanifonnis, 
81 

pullnora^ description of, 35 ; 

head and tliorax, 35 ; abdo- 
men, legs, wings, and figure 
of antenna, 36 ; distribution 
andhioiiomics, 37 ; affinities 
and distinctive characters, 
38 ; distinguished from rest 
of Glossina palpalis Group, 
38 

pallidipcSy^ the species used 

by Sir David llruce in Zulu- 
land, in 1895-96, 56; de- 
scription of, 58; head, 58; 
figure of antenna, 12 ; thorax, 
abdomen, legs, and wings, 
59; distribution, 59; locali- 
ties, etc., of specimens in 
Museum, 60 ; bionomics, 01; 
pupa (iigures of), 5, 7, dis- 
tinguished from that of 6. 
viorsi ta iis, Cr . brevipn Ijns , 
and G. fnscti, 02; ailinities 
and distinctive characters, 
02; distinguished from G. 
vnnaiianfiy 02, 63, from CL 
IvngipaljnSy 58, 63 

polpalisy synonymy and de- 
scription of, 24 ; head and 
tliorax, 25; abdomen, legs, 
and wings, 26 ; figure of an- 
tenna, 31 ; distribution and 
bionomics, 27; figures of 
pupa, 6, 7 ; synonymy, affini- 
ties, and distinctive charac- 
ters of, 28 ; distinguished 
from G. fuscipcH and (L calL 
ijhied, 28, from G. palliccm 
and G. tachinoideSy 2\); in- 
ternaranatomy of (reference 
to paper by hi. A. Minchin), 
26 (note) 

- palpalisy believed to be non- 
existent in Nyasiiland Pro- 
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toctorate and Luangwa E. 
Valloy, N.-Fj. Ehodosia, ix 
Ql$isina until lately ho- 

lioved to bo solo dissemina- 
tor of Sleeping Siclmess, ix 

palpalu var. wHlminif dis- 

tinguisLod from tyi>ical G. 
lialpfUisy 2G ; description of, 
26 ; occurrcMico of, 27 

palpalin Group, association 

with water of species belong- 
ing to, 4 ; Table for doter- 
mination of, 16; Table for 
determination of speeios be- 
longing to, 20, 23 ; descrip- 
tions of species belonging to, 
24-^17 

mbmornUamy a form or race 

of 6'. vwntiians — it-ut a dis- 
tinct species, 21 (note), hi, 
52 

LabanifowiiHy synonymy and 

description of, 3i ; head, 81 ; 
figure of antenna, 82; tho- 
rax, abdomen, and legs, 82 ; 
wings, 83; distribution (in- 
cluding localities, etc., of 
specimens Examined), and 
bionomics, 83 ; alfiriities and 
distinctive characters, 84; 
distinguished from G.nifjro- 
fiisca, 81, 84, from (l.fHsca 
and G. f nscdplcuris, 84 

iacliimiclvHy synonymy and 

description of, 36 ; head, 39 ; 
thorax, abdomen, legs, and 
wings, 40; distribution, 40; 
localities, etc., of specimoiis 
in IMuseum, 41-43; in Ni- 
geria, 43; in S. Arabia, 46; 
bionomics, 44 ; roproduction 
and preliminary stagos, 46; 
figures of pupa, 5, 7 ; larva 
and pupa, 46, 47 ; synonymy, 
allinitics, and distinctive 
characters, 47 ; distinguished 
from Glussina iiwrsitims 
Group, and from rest of 
(t. palpalis Group, 47 
Graham, I)r. W. j\I., observations 
by. on Gloasina pallicira in 
Ashanti, 37 

Groups (four) into which Tsetsc- 
tlies are divided, .18; Table for 
determination of, 16 

Haefnatopoia and SiomoxySy genera 
most likely to bo mistaken for 
Qlommiy 2, 3 ; position of wings 
Avbcn at mst, 3 

distinguished from Tsetse-flies 


. (Gloasim), 3; figure of, in ri‘st- 
ing attitude. 3 

Hall, P. K., observations bv, on 
Gloasina Diorsitans in the'lAin- 
dazi District, N.-E. Jlhodesia, 
55 

J larger, E. L., observation by, on 
Glossiva mi^rsilans (extrusion 
of larvae), 56 

Haunts of Tsotsc-liies, 4 

Hectors, explanation of term, 14 
(first paragraph, and note *) 

■ Ifypopyginm (a knob-like jirofcubor- 

anco bcMioath end of male abdo- 
men, affording means of tlis- 
i tingnishing sexe.s of 'rsetso- 
flies), 1 ; cliaraotoristic sLaptJ 
of, 1.3; explanation of term, 13, 
notef; figures of, in dilTercnt 
species, 50, 51, 76, 66 

Jack, H. ^V., note by, on discovory 
of pupa-case of Glosshui ^nomi- 
tmis ill S. Ehodesia, 57 

Kiiighouu, Dr. A., on (IlLmiuaiaclii- 
noiden in Ashanti (Western and 
Northoni Th'ovincos), 43, 44 ; 
on G, in AsJuinti 

j {Western I'rnMiivi. 67; on 

' CJ. Jiisca in Ashanti, 73 

! Lake Nyasa, Chmiua palpalh 
• ;*ry. •»'* 1 V i\^' tout from, 27 

, Larv I 1 : ,i s . ■ ■ -fly, . , ' 1 

■ scriptiou of, 4; ■ (i 

brevipalpi-H (Stuhlmaun’s obscr- 

' vatious), 65, 66 

; Length of Tsotsc-flies, 1 

. Map, explanation of, 6, 8 

Milne, Dr. A. D. (P.M.O., JC. Africa 
Ih*otoctorato), stuteiiient by, 
that Gltmina jmliuUpvSy (L 
hreri palpi MudG. ’ 
attracted by ’ 
qucutly enter carriages on the 
Uganda liailway, 62 
; M.- rmr!: of the Tsetse-Flics 
I . Austfiii), ix ; nninher of 
species described and illustrated 
in, ix, x 

Neavo, Dr. Sliellicld, observation 
by, on Glossina- niorsifans en- 
; tering villages in Katanga Dis- 
trict, (iongo Free State, 55 

Ncave, S. A., observation by, on 
apparent dis.liko to iinmedidlte 
vicinity of water evinced by 
Gloasina. 77ioraHana on soiitli- 
; west shore of Lak(! Nyasa, and 
on liuangwa Jl., N.-K. Kho- 
desia, 54 
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Newstead, H., description by, of 
Gloasimi fuscipes^ 29 
Niimbor of species of Tsotse-flies 
recognised in ]>rosont volume, x 
Nyasa, Lake, OJossina iKilj}alis 
apparently absent from, 27 

Parthenogenesis, twice observed by 
Stiihhnaim in GLossina brevi- 
pnlpia^ at Aniani, (ierman E. 
Africa, 97 

Pigs (wild), blood of, sucked by 
Glossiua momiUms, 55 (note), 
and G. hrevipalpis^ 94 
Pirio, J)r. G. J., observations by, 
on Glossiua iaxihhioides in N. 
Boniu, N. Nigeria, 45 ; on G, 
longipalpis in .Bassa Province, 
N. Nigeria, (ifi 

Pollard, Dr. J. McF., observations 
by, on ClosaiHa tachinmcles in 
Bauclii Province, .N. Nigeria, 
45, 40 

.1 Preponderance of males over females 
among captured 8X)ecimouK of 
Gloasiim hrcvipalpis^ 94 (and 
note) 

Proboscis of 'rsotse-llios, reference 
to paper by Stephens and New- 
stoad on structure of, 2G (note) 
Prophylactic measures (in fight 
against 'rsobso-fiies) not referred 
to in present volume, x 
Ptiliuum, 96 (note) 

I*upa (puparium) of a Tsetse-fiy, 
general description of, G ; 
figures of in various species, 
Glossina brevipaljm, G. jmea, 
G. viorsilansj (J. palUdijws^ G. 
pa I pa Us, G. iavbinoidrs, 5, 7 ; 
pupa (pupariunil of Glosshta 
fach inoides, 40, or G. viorsiiam, 
50, "57, of G. jfallidiiias, 02, of 
G.fusca, 70, of G. brevipalpis, 
96 

Puparium, explanation of terra, 0 
(note) 

Kail way carriages on Uganda Kail- 
way, E. Africa Protectorate, 
entered by Glossina imlhdipes, 
G. brevipalpis, and G. Urngipciu 
ms (statement by Dr. A. D. 
]\lilne, P.IM.O.), 02 
licproduction, mode of, in Tsotsc- 
ilios, 4 

iToubaud, E., on Glossina tmhi- 
noidcs in Central Dahomey, 45, 
40; on G. longipalpis in Da- 
lioiney, 06, 07 


Sanderson, Dr. M., observations by, 
on Glossina brevipalpis in the 
N^'asalaud Protectorate, 9l5»92, 
94 

Hexes of Tsetso-ilies, how distin- 
guisliedf. 1 

Sleeping Sickness, until lately be- 
lieved to be conveyed solely by 
Glossina palpalis ; reasons for 
I i^uspecting G. vwrsifans and 

! G. brevipalpis of acting as 

carriers in Nyasaland and 
Luangwa R. Valley, N.-E. 
Rhodesia, ix 

Stonioxys and Haernaiopota, genera 
most likely to be mistaken for 
Glossina, 2, 0; position of wings 
when at rest, 8 

Stomoxgs, distinguished from Tse- 
tse- Hies (GUmina), 8 ; figure of, 
in resting attitude, 8 
Stuhlmann, Dr. .E., observations 
by, on Glossina in 

German E. -Africa, I'i \fl . 

Tsetse, name originally applied to 
Glossina, morsitans, x 
Tsetse-flies (soohilIso Glossina) : 

abdomen of, concealed by wings 

in resting position, 1 
- - coloration and length of, 1 

general cliaractors of, and dis- 
tinctions from other flies, 1 

number of species recognised 

in present volume, x 
haunts of, 4 

Venation, distinctive characters of, 
in Glossina., 14; figure showing 
' noinonelature of, 11 ; descrip- 

! tion of, .15 

I Villages (native), often infested by 
I Glossina. morsitans, 65 

j Water, iissooiation with, of species 
I belonging to Glossina 2 >ol- 

I palis Group, 4 ; dislike to im- 

mediate vicinity of, evinced 
by (/. morsitans in certain 
parts of Africa, 64 
Wellman, Dr. E. Creighton, note on 
Glossina palpalis var. tvell- 
mani, in Angola, 27 
Wings of Tsetso-ilies, distinctive 
venation of, 14 ; position of, 
when at rest (enabling speci- 
mens of these insects to bo 
distinguished from other 
blood-sucking flies liable to 
; be mistaken for them), 2 
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FUSCA, Walk. 
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